
SITE SAFETY PLAN 

APPENDICES J - 0 

PRE-DESIGN SITE INVESTIGATION 
AMERICAN CHEMICAL SERVICE, INC. 

GRIFFITH, INDIANA 

JANUARY 1996 

PREPARED FOR: 

ACS RD/RA EXECUTIVE COMMITTEE 
GRIFFITH, INDIANA 

PREPARED BY: 

MONTGOMERY WATSON 
ADDISON, ILLINOIS 

<til> MONTGOMERY WATSON 



SITE SAFETY PLAN 

APPENDICES J - 0 

PRE-DESIGN SITE INVESTIGATION 
AMERICAN CHEMICAL SERVICE, INC. 

GRIFFITH, INDIANA 

JANUARY 1996 

PREPARED FOR: 

ACS RD/RA EXECUTIVE COMMITTEE 
GRIFFITH, INDIANA 

PREPARED BY: 

MONTGOMERY WATSON 
ADDISON, ILLINOIS 



J 

AMERICAN CHEMICAL SERVICE 

SITE SAFETY PLAN 



american Chemical Service, Inc. 
TECHNICAL PRODUCTS 

P.O. Box 190 Griffith, Indiana 46319 

(219) 924-4359 

Date: May 10, 1995 

To: All Contractors and Unescorted Inspectors 
From: ACS Management 

Topic: Safety and Health Plan, Non-ACS Personnel 

" 

American Chemical Service Inc. (ACS) is providing the attached document titled 
"Safety and Health Plan, Non-ACS Personnel" for your review. ACS requires that 
"unescorted" Non-ACS Personnel who are working, inspecting, observing or auditing 
within the ACS facility read and understand the attached plan prior to entering the 
facility. Unescorted means Non-ACS Personnel who are not escorted by an ACS 
management employee. 

Please address any questions regarding the information contained in this plan to ACS 
management. 
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1.0 Introduction 

Section : SH 1.0 
Rev. No. : 000 
Date : 4120/95 
Page No. : 1 of 2 

This section to American Chemical Service's (ACS's) Site Safety and Health Plan 
titled "N on-ACS Personnel" has been prepared for the safety and health of visitors, 
Inspectors, and contractors entering the ACS facility. Pertinent information 
concerning plant safety and health rules, entry procedures, and the hazards present 
at the ACS facility is provided. Because ACS is a chemical manufacturer it must 
adhere to stringent safety and health regulations and requires all Non-ACS Personnel 
visiting the site to comply with plant Safety and Health rules established by ACS. 

ACS recognizes four different categories of Non-ACS Personnel who may regularly 
visit/work at the site which include: 

1.) Visitors: Site visitors who have a limited need to enter the plant manufacturing 
area on an infrequent basis. 

2.) Inspectors: Personnel who have the need to enter specific areas for short or 
extended periods of time for the purpose of inspecting, observing or auditing. 

3.) Contractors: Personnel who are contracted by ACS or others to conduct work 
within the ACS facility. 

4.) Transporters: Personnel driving transportation vehicles for the sole purpose of 
delivering or shipping material to/from the site. 

Specific safety and health rules and requirements have been established by ACS for 
each of the categories listed above based on the plant areas to be visited/worked :in 
and the potential hazards present. 

All Non-ACS Personnel, excluding transporters; are required to sign in at the ACS 
Facility office and obtain a--:":l3adge as- outtl.ned in Section 3.0 of this document to 
provide accountability of personnel in the event of an emergency inc1dent. All 
personnel entering the facility are required to comply with the general plant safety 
and health rules presented in Section 4.0. 

Non-ACS Personnel allowed to work at the site unescorted (not in the presence of an 
ACS Management employee) must first receive a sufficient description and tour of 
the area to be worked in as discussed in Section 4.0. Unescorted Non-ACS Personnel 
are prohibited from entering areas they are not familiar with due to the potential 
hazards present at the site. 
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An explanation of ACS's Hazard Communication Program is provided in Section 6.0 
for review by Non-ACS Personnel who will be working within the plant site. Section 
7.0 describes ACS's Emergency Notification System that must be read and reviewed 
by all Non-ACS Personnel who work within the plant unescorted. All questions 
concerning this program can be addressed to ACS management personnel as 
discussed in Section 8.0 

.. 

Approval~ 

• •. .J 
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2.0 Background of ACS Facilities 

Section : SH 2.0 
Rev. No. 000 
Date : 4/20/95 
Page No. : 1 of 1 

American Chemical Service, Inc. is a chemical manufacturer which normally 
operates twenty-four hours a day five days a week. The main products manufactured 
at this facility are plasticizers, oil additives, and gasoline additives. These products 
are manufactured through various manufacturing processes including chemical 
reactions, blending, and mixing operations. " 

ACS currently employs a sufficient number of personnel to effectively operate and 
manage this facility. ACS's employees are provided safety and training education on 
a monthly basis which covers the various topics which are required by the Indiana 
Occupational Safety and Health Administration (I OSHA) as well as additional topics 
which may be required by ACS's internal manufacturing department. 

The property that ACS is situated upon is classified as a Superfund Site. This site is 
currently being studied and remediated under the direction of the U.S. Environmental 
Protection Agency, the Indiana Department of Environmental Management, and a 
steering committee comprised of the potentially responsible parties. 

At this time no additional personal protective equipment is required to enter this site 
other than the personal protective equipment that is required in Section 5.0 of this 
program. Non-ACS Personnel will be notified in the event that any special 
precautions or additional personal protective equipment would be required to be worn 
in the plant manufacturing areas. 

Approval~ 

·, .. J 
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3.0 Site Entry and Accountability 

Section : SH 3.0 
Rev. No. : 000 
Date : 4/20/95 
Page No. : 1 of 3 

In order to provide for an accountability system ofNon-ACS Personnel on-site in the 
event of an emergency situation, a Site Entry and Accountability system has been 
created and implemented at ACS. All Non-ACS Personnel as defined in Section 1.0 , 
excluding transporters, are required to sign in at the ACS Facility Office and obtain a 
badge. The badge shall be worn in a visible manner. If there is a n~ed to be within the 
plant outside the normal day time working hours, 8:00 am to 4:30 pm, special 
arrangements must be made with ACS management. The following is a brief 
description of entry requirements for visitors, Inspectors, contractors, and 
transporters as defined in Section 1.0 

3.1 Visitors 

Each visitor shall sign-in at the ACS facility office using form SH 3.1 and obtain a 
badge if planning to enter any plant area(s). All visitors will be escorted within the 
facility. An ACS Management employee will be accountable for each visitor directly 
under his/her responsibility. In the event of an emergency situation the visitor will be 
directed in the proper actions to take. 

3.2 Inspectors 

Depending on the specific task (inspecting, observing or auditing) and the duration 
required in plant areas, Inspectors will be either escorted or unescorted. Entry 
procedures for each type of Inspector are stated below. 

3.2.1 Escorted Inspectors 

Each escorted Inspector shall sign-in at the ACS facility office using form SH 3.1 
and obtain a badge if plan"riing to enter any plant area(s). An ACS M~nagement 
employee will be accountable for each escorted Inspector directly under his/her 
responsibility. In the event of an emergency situation the escorted Inspector will be 
directed in the proper actions to take. An escorted inspector must restrict his/her 
presence to designated plant areas. In particular, escorted inspectors visiting for 
purposes of the EPA Remedial Design/Remedial Action (RDIRA) may not enter plant 
manufacturing areas except as necessary to access RD/RA areas. 

3.2.2 U nescorted Inspectors 

All unescorted Inspectors shall be familiar with and comply with all general and 
contractor rules as stated in this document. Each unescorted Inspector shall sign in 
each day using Form SH 3.2 and secure an unescorted Inspector badge. This 
unescorted Inspector badge must be displayed at all times while within the facility 
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boundaries. An unescorted inspector must restrict his/her presence to designated 
plant areas. In particular, unescorted inspectors visiting the ACS facility for the 
purposes of the RD/RA may not enter plant manufacturing areas except as 
necessary to access RD/RA locations. Whenever an unescorted Inspector will be 
leaving the facility he/she must sign out and return the ID badge to the sign-out 
location. 

3.3 Contractors 

Each contractor and employee of a contractor shall sign in each day using Form SH 
3.2 and secure a contractor badge. This contractor badge must be visibly displayed 
at all times while within the facility boundaries. Whenever a contractor employee 
will be leaving the facility he/she must sign out and return the ID badge to the sign
out location. 

All contractors must ensure compliance by their employees with this program. 
Failure to comply with this program could result in personal injury and/or illness in 
the event of an emergency incident. 

For large scale and/or long term on-site operations conducted by a contractor, ACS 
may require that the contractor maintain an independent site entry and 
accountability system for the contractor's employees and subcontractors. The 
contractor's system shall meet the requirements of ACS's program and be approved 
by ACS management. 

All RD/RA contractors and their employees must limit their presence to RD/RA 
areas except as necessary to access RDIRA work areas. No entry is allowed in plant 
manufacturing areas. Entry and exit routes shall be restricted as indicated on an 
ACS site map which may b~ changed from time to time. 

~. J 

3.4 Transporters 

Each transporter entering the facility must report to either ACS or a contractor. The 
transporter will be directly under the control of either ACS or a contractor. Each 
transporter shall comply with current Department of Transportation Regulations. 

3.4.1 ACS Contracted Transporters 

AllACS contracted transporters must report to the ACS Production Office to receive 
directions on what procedures are to be followed and what area to report to for 
product loading and/or off-loading. The ACS Management employee responsible for 
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the receipt of the transporter will inform the transporter of any and all potential 
hazards in the specific areas they will be in as well as the specific PPE that is 
required in the plant and in the loading/unloading area. 

3.4.2 Non-ACS Contracted Transporters 
• 

All Non-ACS contracted transporters must report to the contractors facility located 
on site. The contractor shall be accountable for all transporters brought on site 
under the contractors orders, direction, subcontracting, etc. 

The contractor who contracted the transporter shall be responsible for informing the 
transporter of any and all potential hazards present in the area(s) the transporter 
will be in as well as informing the transporter of the safety and health rules for the 
Non-ACS Personnel on site as stated in this document. 

Approval~ 

·, . .J 
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Form : SH3.1 
Section : SH 3.0 
Rev. No. : 000 
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Page No. : 1 of 1 

VISITOR SIGN-IN LOG 

DATE NAME REPRESENTING TIME IN TIME OUT BADGE # 

·,. J 

Approval~ 
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Form : SH 3.2 
Section : SH 3.0 
Rev. No. : 000 
Date : 4/20/95 
Page No. : 1 of 1 

CONTRACTOR & UNESCORTED INSPECTOR 
ACCOUNTABILITY LOG 

I have read, understand and agree to comply with the Contractor Responsibilities as 
listed in the ACS Site Safety and Health Plan • 

DATE NAME REPRESENTING TIME IN TIME OUT BADGE # 

• •• .1-

Approval~ 
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4.0 Description and Tour ofWorkAreas. 

Section : SH 4.0 
Rev. No. 000 
Date : 4/20/95 
Page No. : 1 of 1 

This section applies specifically to Unescorted Inspectors and Contractors. 
The on-site coordinator/supervisor for the contractor and/or Inspector will receive a 
sufficient description of the operations, personnel, and the potential physical and 
chemical health hazards of the department(s) they will be performing the work in. 
This representative of the contractor and/or Inspector will also be given a tour of the 
department(s) that they will be working in. The contractor and/or Inspector must not 
enter that area until this briefing and tour has occurred. This information will be 
provided by the ACS Management. 

The on-site coordinator/supervisor for the contractor must then review the 
information concerning the department(s) they will be working in with their 
employees and/or subcontractors. 

For the safety and health of all parties involved, the contractor, Inspector, and/or 
their employees shall not enter any area of the ACS facility that they are not 
familiar with or have not been authorized to be in from ACS management. 

Approval~ 

i-".1 
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5.0 Plant Safety and Health Rules 

Section : SH 5.0 
Rev. No. 000 
Date : 4/20/95 
Page No. : 1 of 4 

The following rules are the basic safety and health rules required of all N on-ACS 
Personnel while inside this facility. For specific situations additional requirements as 
specified by I OSHA may be required. 

5.1 General Plant Rules 
.. 

Smoking 

Due to ACS storing a large quantity of combustible liquids on-site, NO individual is 
allowed to smoke at any location within the fenced area at any time. 

Hot Work Permit 

Any time that a contractor will perform "Hot Work" within this facility the 
contractor's supervisor must first notify ACS management so that the appropriate 
air monitoring, area inspection, etc., can be performed prior to the initiation of the hot 
work. An ACS Hot Work Permit will also be issued by ACS management. The 
contractor supervisor will receive a description of the hot work permitting process 
and rules and will be expected to comply with all ACS rules concerning hot work 
during the use of this permit. 

Personal Protective Equipment 

The minimum acceptable personal protective equipment that must be worn on site 
by all individuals entering the manufactuting portion of this facility consists of a hard 
hat, industrial safety glasses or chemical splash goggles, and steel toe - steel shank 
safety shoes. All PPE must be in compliance with current !OSHA, ANSI, and any 
other applicable standards. ·:.' 

Material Safety Data Sheets 

All Non-ACS Personnel who bring hazardous substances on site shall immediately 
provide a clearly legible copy of the most recent MSDS for each substance brought 
on the ACS site to the ACS management. ACS management shall also be informed 
of the location(s) where this substance(s) will be located and the method of storage 
and distribution of said substance. 

Material Safety Data Sheets, (MSDS), for all hazardous substances stored on site by 
ACS will be available for review by all N on-ACS Personnel performing operations on 
site upon their request. 
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Food and Beverage Consumption 
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Any food or beverage which is consumed on site shall be stored and consumed in an 
approved - non contaminated - area such as the front office, supervisors office, 
employee break room or other facility as provided by the contractor . 

5.2.1 Visitors • 

All visitors of the ACS facility must comply with all of the general safety and health 
rules listed herein this document. Dependent upon the manufacturing areas to be 
visited, additional safety and health measurements may be required prior to the 
visitor entering a specific area. If this situation arises, the ACS Management 
employee escorting the visitor will address these issues as they arise. 

5.2.2 Inspectors 

5.2.2.1 Escorted Inspectors 

All escorted Inspectors must comply with all of the general safety and health rules 
listed in this document. Dependent upon the manufacturing areas to be inspected, 
additional safety and health measurements may be required prior to the inspector 
entering a specific area. If this situation arises, the ACS Management employee 
escorting the inspector will address these issues as they arise. 

5.2.2.2 Unescorted Inspectors 

From time to time it may.:become necessary for an Inspector to be on site for an 
extended period of time ·for the purpose of observing an on-going_ operation, 
performance of an audit, etc. ACS Management shall make the determination when 
the Inspector will be allowed to be present in a specific area(s) of the facility, 
unescorted. All unescorted inspectors shall comply with the general safety and health 
rules as stated in this document in addition to all of the safety and health rules for 
contractors as stated in this document. 

5.2.3 Contractors 

All contractors entering the ACS -.facility shall comply with all general safety and 
health rules and contractor rules as stated in this document. 
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Contractor Facilities 
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000 
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ACS is designed and constructed to be self-supportive for its manufacturing facilities 
and employees only. ACS is not prepared to provide any office space, restroom or 
comfort facilities, food preparation, food consumption or any other type of facilities 
for contractors. Therefore, all contractors must provide their own facilities while on 
the ACS site. Any facilities brought onto the ACS s~te for use by 
contractors shall first be approved by ACS Management. The location and type of 
these facilities shall also be approved by ACS Management. 

Permit Required Confined Space Program 

All contractors performing on-site confined space entry procedures must comply with 
all applicable !OSHA regulations. All contractors must furnish their own equipment 
for performing these operations. ACS Management shall be notified prior to the 
start of such procedures in order that the confined space operations can be reviewed 
for possible hazards unknown to the contractor. 

Unsafe Operations 

If at any time a contractor will perform a task which poses or has the potential to 
pose a safety or health risk to ACS, its Management, employees, equipment, or 
processes or to other Non-ACS Personnel on site, that contractor shall immediately 
inform the ACS Management of such operation(s) prior to the commencement of 
such operation(s). 

If a contractor is performing a task in a safe and healthful manner and an unsafe or 
unhealthful situation arises or is discovered, the contractor shall immediately stop 
the operation(s) and simultaneously notify the ACS Management of the situation. 

Proof of Insurance. Permits. and Records 

Each contractor must have submitted, to ACS Management, proof of current 
liabil~ty insurance, workmans comp insurance, and any other applicable insurance, 
permits, records etc., prior to commencing any operations on site. Proof of applicable 
levels of training and education for the tasks being performed on site shall be made 
available, upon request, to ACS Management by all Inspectors, and Contractors. 
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Acknowledgement of Review and Understanding of this Document 

Each unescorted inspector and contractor must read and review this program, on an 
annual basis prior to conducting any work at the ACS facility. 

... 
Outside Contractor illness and Iniury Log 

Due to the nature of the operations at ACS and the current requirements of the 
Indiana Occupational Safety and Health AdministrationStandard29 CFR 1910.119 
paragraph (h)(2)(vi) ACS must maintain a contractor's employee injury and illness 
log related to the contractor's work in process areas. Contractors are required to 
report any illness or injury occurring on-site to ACS management. 

5.2.4 Transporters 

Each transporter must have submitted, to ACS Management, proof of current 
liability and workmans compensation insurance. All Transporters who transport 
materials into or out of the ACS facility must comply with all of the general safety 
and health rules of this program as stated in this document. All transporters must 
also comply with current Federal Department of Transportation Regulations. 

Approval~ 

· •. .J 
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6.0 ACS Hazard Communication Program 

Section : SH 6.0 
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Page No. : 1 of 4 

ACS, in compliance with the Indiana Occupational Safety and Health Standard 29 
CFR 1910.1200 Hazard Communication and the Uniform Fire Code of Indiana, 
utilizes the following systems to identify hazards within portable containers, storage 
tanks and buildings on site. 

Hazardous Materials Information System (HMIS) 

The HMIS system is a color coded, numerical coded, and symbol coded system that is 
utilized on all portable containers of materials on site. The coding is as follows: 

Blue area provides health information 
1 - normal hazard 
2 - slightly hazardous 
3 - extremely hazardous 
4- deadly 

Red area provides flammability information 
0 - substance will not burn 
1- flashpoint above 200 degrees F. 
2- flashpoint between 100-200 degrees F. 
3- flashpoint below 100 degrees F. 
4- flashpoint below 73 degrees F. 

Yellow area provides reactivity information 
0- stable 
1 - unstable if heated 
2 - violent chemical change 
3 - shock and heat may detonate 
4- may detonate ··-' j 

-
White area at the top contains the name of the substance the way it appears on the 
MSDS. The white area at the bottom of the label contains the target organs is codes 
as follows: 

A Skin B. Eyes C. Liver 
E. Teeth F. Central Nervous System 

D. Kidneys 
G. Respiratory System 

H. Cardiovascular System I. Lungs 
J. Blood or Hematopoietic System K Immune System (Allergic Reaction) 
L. Reproductive toxin 

PPE section contains an alphabetically coded system to identify the personal 
protective equipment required to be worn when working with this substance under 
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normal operations. The key to this code is included below. 

PPE Key Code 

A- Hard Hat and Safety Glasses. 

B- Hard Hat, Safety glasses and compatible gloves. 

Section : SH 6.0 
Rev. No. 000 
Date : 4/20/95 
Page No. : 2 of 4 

C-Hard Hat, Safety gla~ses, compatible gloves, and splash apron. 

D- Hard Hat, Safety glasses, compatible gloves, face shield and splash apron. 

E - Hard hat, safety glasses, compatible gloves and a dust/mist respiratory mask. 

F - Hard hat, safety glasses, compatible gloves, dustlmist respiratory mask, and a 
splash apron. 

G- Hard hat, safety glasses, compatible gloves, and a vapor respirator. 

H- Hard hat, safety glasses, compatible gloves, vapor respirator and a splash apron. 

I- Hard hat, safety glasses, compatible gloves, and a dust/vapor respirator. 

J -Hard hat, safety glasses, compatible gloves, dust/vapor respirator, and a splash 
apron. 

K - Hard hat, safety glasses, compatible gloves, Full body chemical resistant 
coverall, supplied air respiratory protection and chemical resistant boots. 

X - See your supervisor 
·, • .I 

*NOTE: Minimum acceptable personal protective equipment for on-site workers 
includes safety glasses with side shields, steel-toe safety shoes and a hard hat. 
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All Non-ACS Personnel who bring hazardous substances on site shall immediately 
provide a clearly legible copy of the most recent MSDS for each substance brought 
on the ACS site to the ACS management. ACS management shall also be informed 
of the location (s) where this substance(s) will be located and the method of storage 
and distribution of said substance. • 

Material Safety Data Sheets, (MSDS), for all hazardous substances stored on site by 
ACS will be available for review by all outside contractors performing operations on 
site upon their request. 

Approval~ 

·. ' 
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7.0 Emergency Notification System 

DIAL 71 
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Rev. No. 000 
Date : 4/20/95 
Page No. : 1 of 2 

The ACS plant facility has an on site alarm system which consists of four 
strategically placed sirens throughout the plant. This siren system can be activated 
by lifting the receiver on any in-plant phone and dialing the numq_ers "71" waiting for 
the ringing in the receiver and then hanging up the receiver. The four sirens will then 
be activated throughout the plant until they are shut off by the emergency 
coordinator or his alternate. At the phone location, in close proximity to the phone, is 
a toggle switch on an explosion proof box. By placing this switch in the up position a 
revolving yellow light will be activated on that building to allow the employees and 
emergency response team to know what area the emergency has occurred in. 

Contractors & Unescorted Inspectors Responsibilities 

Each contractor and unescorted Inspector has the responsibility to become 
thoroughly familiar with the area that they are working in. This includes the locations 
of the in-plant phone, emergency escape routes, location of the nearest eye wash, fire 
extinguishers, and emergency exits. 

In the event that a contractor or unescorted Inspector causes an emergency 
situation, the following procedures must be followed: 

1. Immediately stop all operations. 

2. Evacuate all unnecessary employees from the affected area to an upwind and 
uphill location. This includes leaving all equipment and vehicles in the area of the 
incident and relocating all employees from the affected area. 

3. Immediately activate th~ emergency notification system by dialing"71" on the 
nearest in-plant phone. 

4. If the incident can be mitigated safely by the contractor then such action should be 
taken. If the incident is of a very minor nature then the contractor may simply notify 
the ACS Management verbally. Each incident will be different and will be of varying 
nature. When in doubt if the emergency notification system should be activated the 
contractor shall activate the system immediately. 

5. The supervisor for the crew that created the incident will provide as much 
information as is possible to the E.mergency Coordinator or his alternate concerning 
the events occurring which lead up to the incident, personnel head count, etc. 
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6. The contractor(s) and their employees will cooperate fully in any and all 
investigations concerning any and all incidents occurring at this facility. 

Activation of Emergency Notification System 

In the event that the emergency notification system is activated while the 
contractor and/or unescorted Inspector is inside the facility the following actions 
must be taken: 

1. Immediately stop all operations. 

2. Evacuate all unnecessary employees from the affected area to an upwind and 
uphill location. This may be to a location outside of the plant. The wind direction can 
be determined from a wind sock located on the east side of the site. 

3. If off site relocation is required, the predetermined meeting places are as follows: 
a. If the personnel are required to leave the facility going south - the meeting 

place is the intersection of Colfax and Reeder Roads. 
b. If the personnel are required to leave the facility going north - the meeting 

place is at the Grand Trunk Rail Road Tracks. 

4. The supervisor responsible for each of the contractor and/or inspection companies 
and/or agencies on site is responsible for taking a head count of their employees and 
reporting this information to the proper ACS representative. 

5. The Non-ACS Personnel will remain off site until authorized to return by the ACS 
Facility coordinator or his alternate. 

Approval~ ·, . .J 
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8.0 Point of Contact for Questions and Answers 

Section : SH 8.0 
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Page No. : 1 of 1 

All questions concerning this program or this facility must be directed to the ACS 
Management Staff. This process is implemented to alleviate duplication of effort as 
well as to minimize confusion. 

.. 
ACS Management 

All ACS supervisory personnel are designated with a blue hard hat. These individuals 
are authorized to interact with Non-ACS Personnel on a very limited scale, i.e. 
questions concerning the specific department the Non-ACS Personnel are working 
in. These individuals are the main members of the on-site emergency response team 
and will take an aggressive and offensive role during all emergency incidents 
occurring at this facility. 

ACS Production Employees 

All ACS production employees are designated with a white hard hat. These 
individuals are not authorized to provide information or answer questions ofNon-ACS 
Personnel. These individuals are a part of the on site emergency response team and 
will fulfill a proactive support role to the supervisory personnel during all emergencies 
occurring on site. 

Approval~ 
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INSTRUMENT WARRANTY 

WARRANTY. Subject to the exceptions stated below, Thermo Envi
ronmental Instruments Inc. agrees to correct, either by repair or 
at our opinion, by replacement, any defects in materials or work
manship which develop within one year from the date of surface 
shipm~nt.! p~rtfL and labor supplied free of charge and surface--
transportation costs to be borne by the offeror both ways, pro
vided that the investigation and inspection defects developed 
under normal and proper use. 

The exceptions mentioned above are: (1) All items claimed must be 
returned to Thermo Environmental Instruments Inc., transportation 
charges collect, and will be shipped prepaid and charged to the 
customer unless the item is found to be defective and covered by 
the warranty in which case Thermo Environmental Instruments Inc. 
will pay all transportation charges; (2) Thermo Environmental 
Instruments Inc. agrees to extend to the customer whatever war
ranty is given to Thermo Environmental Instruments Inc. and 
incorporated into products sold to the customer; (3) Thermo 
Environmental Instruments Inc. shall be released from all obliga
tions under this warranty in the event repairs or modifications 

l are made by persons other than its own authorized service person
nel, or service personnel from an authorized representative, 
unless such repair is minor, merely the installation of a new 
plug-in component; (4) If any model or sample was shown to the 
Purchaser, such model or sample was shown merely to illustrate 
the article and not to represent that any article delivered 
hereunder would conform to the model or sample; and (5) Spare 
parts are warranted for ninety (90) days. 

THE FOREGOING WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER-~-~ 

WARRANTIES, WHETHER WRI'M'EN, ORAL, IMPLIED OR STATUTORY. SELLER 
DOES NOT WARRANT MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR 
PURPOSE, OR MAKE ANY OTHER WARRANTY OR AGREEMENT EXPRESSED OR 
IMPLIED WITH RESPECT TO ANY ARTICLES COVERED HEREUNDER. THERE 
ARE NO WARRANTIES WHICH EXTEND BEYOND THOSE EXPRESSLY STATED IN 
THIS CONTRACT. 



SECTION I 
INTRODUCTION 

1 INTRODUCTION 

The 580B is a portable Organic Vapor Meter (OVM), which 
detects and quantitates most organic vapors with a highly sensi
tive photoionization detector (PID). The 580B has an operating 
range of 0-2000 parts per million (ppm) with a minimum detectable 
of 0.1 ppm .. No support gases are required. 

The 580B is controlled by a microprocessor which provides 
many features that were not previously available. Maximum signal 
hold, detector linearization, overrange lockout, IBM PC (or 
compatible) interface, extensive data iogey±ng cap&~lities and 
much more. With the many features provided by the 580B leak 
detection, head space measurements, and field survey are all 
easily accomplished. Completely portable, the 580B operates from 
internal batteries for eight hours in the field. 

1.1 ABOUT THIS MANUAL 

This manual is broken down into eight chapters. The first 
chapter (this one) provides a general overview of the 580B. 
Chapter two discusses, in great detail, the extensive facilities 
of the 580B. The focus of this chapter is on how to use the 
seven switches to access the various facilities. Chapter three 
explains, in detail, how to perform routine maintenance on the 
580B. Chapter four is a technical discussion of calibration and 
methods for generating standards. Chapter five is a technical 
discussion of a few applications which illustrate some of the 
uses of the 580B. Chapter six is a technical discussion of 
methods for collecting a sample using the 580B. Chapter seven is 
a discussion of the communication facilities provided by the 
580B. Chapter eight contains two flow charts which illustrate 
the 580B software flow. This chapter is a helpful tool for the 
new user. Appendix A is a detailed explanation of the 580B 
communication protocol. This chapter is provided in order to 
allow a programmer to develop specialized communication software 
for the 580B. There are several other addezW.UlJl5.-:.-wfl-i£h contain 
miscellaneous information about the 580B. 

1.2 INSTRUMENT OVERVIEW 

This section describes various points of interest on the 
580B. Each number refers to a number in Figure 1.1. 

1. POWER PLUG - The power plug is used to run the instru
ment from its internal batteries. There is a chain attached to 
the power plug so that it will not be lost. 

2. RS-232 CONNECTOR - This connector is used for communi-
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cation with a serial printer or computer. A communication cable 
provided with the instrument fits into the receptacle. 

3. KEY PAD - There are seven switches which operate the 
580B. The switch marked ON/OFF is used to turn the pump and lamp 
on and off. The switch marked LIGHT will turn on backlighting 
for the two line display. The other five switches perform var
ious functions. For a detailed description of the function of 
each switch see chapter two or the flow charts in chapter eight. 

4. DISPLAY - The 580B has a two line by sixteen character 
display. 

5. SHOULDER STRAP - There is an adjustable shoulder strap 
for carrying the 580B. 

6. SAMP~EX1T PORT~ The 580B sample is drawn into the 
detector by a positive displacement pump and then sent back out 
through the exit port. 

NOTE : The photoionization detector is a non destructive 
detector so the sample may be collected at the exit for further 
analysis (see Chapter Six). 

7. PUMP - The 580B pump draws the sample into the detec-
tor. 

8. MOUNTING SCREWS - There are four captive screws which 
hold the 580B top and bottom together. The screws are specially 
designed so that they do not fall out when they are loosened out 
of the case top. 

9. DETECTOR - The photoionization detector is shown with 
the lamp and high voltage power supply. 

10. SAMPLE INLET - Sample is drawn into the detector 
through the sample inlet at the front of the 580B. 

11. SIGNAL CABLE - The PID signal is brought up to the 
microprocessor, for analysis, via the coaxial signal cable. 

12. BASE HARNESS - The base harness plugs into a connector 
on the case top. 

1.3 5808 FEATURES 

This section provides a brief overview of the various 
features of the 580B. After reading this section the user should 
have a good idea of what the instrument can do. Chapters two and 
three will explain, in detail, how each feature is selected. 

by 
be 

TURNING ON PUMP AND LAMP - The pump and lamp are turned on 
pressing the ON/OFF switch (the instrument power must already 
on). 

CALIBRATION - Calibration of the 580B is extremely impor-
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tant. Chapter two explains how to calibrate the 580B in great 
detail. Chapter four discusses at length some of the basic 
theory and methods behind calibration. It is strongly suggested 
that this chapter be read in order to gain a deeper undc~rstanding 
of usage of the 5808. Chapter three also discusses calibration. 

CONCENTRATIONS - Once the lamp and pump have been turned on 
the 5808 begins to display the concentration of the incoming 
sample on the bottom line of the display. Normally the top line 
of the display will be a bar graph (logarithmic on a scale of 
zero to 2000). The operator may however select the MAX HOLD mode , ' 
of operation. When in MAX HOLDf the top line of the display will 
show the highest concentration recorded. 

LOGGING - The 5808 provides extensive facilities for logging 
information. The operator may save a particular reading along 
with a six digit location code and a date and time stamp. If th~~-
5808 is in the MAX HOLD mode when logging is initiated then the 
max hold value will be logged. 

AUTO LOGGING - Logging may be performed automatically by 
using the 5808's auto logging feature. Auto logging is not 
allowed while in ithe MAX HOLD mode. When auto logging is select
ed a LOGGING INTERVAL is selected (anywhere from one second to 99 
minutes and 59 seconds). At the end of each logging interval the 
present concentration will be logged (the location code is auto
matically incremented each time). 

AVERAGE - The 5808 normally updates the concentration once 
per second. The operator has the option of setting the averaging 
time anywhere from one second up to four minutes. 

NOTE : The bottom line of the display will be blank ~ 
until the first averaging interval is completed. The top line 
will however be updated each second. 

RESPONSE FACTOR - A response factor may be used in order to 
relate a particular gas to the calibration gas. When computing 
the displayed concentration the microprocessor multiplies the 
measured concentration by the response factor and displays the 
result. If the response factor is one, then the concentration is 
not changed. Chapters four and five explain some uses of the 
response factor. 

LAMP SELECTION - The 5808 allows for calibration data to be 
saved for one 10.0 eV lamp and one 11.8 eV lamp. This allows 
lamps to be switched in the field without requiring recalibra
tion. A lamp serial number may also be entered. 

ALARM - An alarm level may be selected. The 5808 vdll sound 
an audible alarm (the top line will also indicate an alarm) 
whenever the concentration goes above the selected alarm level. 

ACCESS - The 5808 provides four access levels so ·that var
ious features may be "locked out." User identification number 
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and instrument number are also provided. 

CLOCK - The 580B has an internal clock which will run even 
when the instrument power is cut off. 

COMMUNICATION - The 580B has a serial communication port for 
outputing data to a serial printer. Many of the 580B features 
may be accessed from a remote computer through the serial commu
nication port (there is communication software available which 
will run on an IBM PC or clone). 

DISPLAY LOGGED DATA - The logged data may be displayed on 
the 580B's two line display. 
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SECTION II 
PRINCIPAL OF OPERATION 

2.1 PHOTOIONIZATION DETECTOR OPERATION & THEORY 

2 .1.1 GENERAL 

The sample is drawn into the ion chamber by a pump down 
stream of the detector. Here the sample is bombarded by ultra
violet light (UV) exciting the molecule. If the energy, (hU) of 
the UV light is greater than the ionization potential (IP) of the 
sample molecule (R) an electron will be removed, ionizing the 
molecule. A posi ti ilely ch:M:"ged: molecule and a free electron are 
produced, as : 

R + hu -> R+ + e-

Several typical reactions follow: 

C6H6 (benzene) + hu -> H + -c6 6 + e IP = 9.2 eV 

H2C=CHC1 (VCM) + hu -> H2C=CHC1+ + e - IP 9.9 eV = 

C3H8 (propane) + hu -> C3H8 + + e - IP 10.9 ev = 

For this reason the ionization potential of the subject 
molecule plays an important role in selecting the lamp energy. 
Ionization potentials are expressed in electron volts (eV). A 
list of ionization potentials can be found in Appendix E of this 
manual or a more complete list in the CRC "Handbook of Chemistry 
and Physics". 

2.1.2 LAMP ENERGIES 

There are three lamps available from TEI, 10.0 eV, 10.6 eV, 
and 11.8 eV. The different energies are obtained by filling the 
lamp envelopes with different gases and selecting a window which 
will pass the wavelength p~oduqed when the gas is excited. The 
combination of gas and windows which produce these energies are 
listed below: 

ENERGY GAS WINDOW WAVELENGTH 
(nm) 

10.0 eV Krypton MgF 123.6 
10.6 ev Krypton MgF 117.4 
11.8 eV Argon LiF 105.1 

Though ionization potential will help the user select a 
lamp, it will not give any information as to the performance of 
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the detector in measuring a specific compound. The response of 
the system varies considerably from compound to compound even 
though they may have the same ionization potential. Some gener
alizations may help the user obtain a feeling for the difference 
in response between compounds. 

2.1.3 COMPARATIVE RESPONSE 

The followinq is an idealized response chart. No attempt is 
made to quantitat~ the relationship, it's a guideline. 

Decreasing PID Response: Aromatic Compounds 
Unsaturated Compounds 
Saturated Compounds 
Ketones 
Alcohols 
Compounds with Sub Groups 

It becomes obvious that sensitivity is influenced by the 
electronegativity of the molecule though this is not a predict
able measure of performance. The only true test of performance is 
to measure the specific compound of interest and compare it to a 
good performing standard such as isobutylene. 

2.1.4 RESPONSE FACTORS 

This relative comparison with isobutylene mentioned above is 
a very effective way of measuring a variety of compounds without 
the need to recalibrate for each compound. 

The development of a RESPONSE FACTOR allows the operator to 
correct the instrument's response given a one to one correspond
ence for all compounds measured, using isobutylene as the refer
ence standard. 

Note: Because there is variation in lamp production and hence 
performance, it is suggested that all calibration and subsequent 
development of response factors be done on the same lamp/instru
ment combination. 

The preparation of standards and the development of response 
factors is discussed in subsequent sections of this manual. Once 
the response factor is generated, it is entered into the 580. The 
instrument automatrcaU:y reports the concentration of the com
pound measured in relative units. It is important to recognize 
that all compounds measured at that time will be reported rela
tive to the response factor entered in the instrument. For 
example, if we have calibrated the instrument on isobu1:ylene and 
have entered a response factor for benzene, we will read concen
trations with a one to one correspondence to benzene. If during 
these measurements toluene or any other compound is encountered, 
the instrument will report the concentration as if it was measur
ing benzene. For this reason care should be taken when using 
this facility. 

The above discussion should give the reader a good overview 
of PID performance. To further understand the intricacies of the 
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instrument it is suggested that the user prepare a number of 
standards of different compounds and measure them relative to 
isobutylene. Included in this comparison should be several 
mixtures of compounds such as gasoline, paint thinner, or clean
ing sol vent, etc. Through this type of study the inequi·ty of the 
PID response will be better understood making the Model 580 a 
more effe6tive tool. The use of the instrument is discussed in 
greater detail in subsequent sections. 

2.1.5 PHOTOIONIZATION DETECTOR 

The detector is constructed of Teflon and stainless steel to 
eliminate chemical interaction with the surfaces that are encoun
tered by the sample. To further reduce possible interaction with 
the surfaces, the flow rate thru the detector is high, 400 - 500 
ccjmin developing a very dynamic transport of the sample. 

Referring to Figure 2.1, the sample is drawn into the ioni
zation chamber through the jet electrode where the UV radiation 
from the lamp ionizes the sample. A bias voltage of several 
hundred volts is applied to the jet to aid in the collection of 
ions. As a result of the ionization process and the impingement 
of the UV energy from the lamp on the sample, positively charged 
ions and free electrons are produced. The jet is negative rela
tive to the collector where the electrons are collected. 

Between the jet and the collector, separated on both sides 
by Teflon, is the guard electrode. Its function is to eliminate 
surface currents which could flow between the two active elec
trodes. When the Teflon surfaces become dirty during use, there 
can be the development of a conduction path on the Teflon, which 
increases in high humidity situations. The guard E~lectrode 
eliminates this path. The collector electrode is connected to 
the electrometer which measures the ion current produced during 
the ionization process. The sample is moved through thE! detector 
by an external pump which is on the exit of the detector. 

2.2 PROGRAM OPERATION 

2.2.1 INTRODUCTION 

The 5BOB has seven switches located just below the display. 
They are labeled: 

ON/OFF MODE/STORE RESET LIGHT +'"/INC · - /CRSR SPKR 

The ON/OFF switch toggles the lamp and pump power between on 
and off. The MODE/STORE, RESET, +/INC, -/CRSR and SPKR switches 
all have various meanings (including none at all) depending upon 
the mode. The SPKR switch normally is used to toggle the 
instrument speaker between on and off. Pressing the MODE/STORE 
switch will cause the 580B to return to the Run mode, except when 
the 580B is already in this mode. In which case it will cause the 
580B to enter the Log mode. 

The LIGHT switch is used to illuminate the display. 
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The 580B has several modes. Some of the modes may have sub 
modes. The modes and sub modes are tabulated below. 

Run mode 
Concentration meter normal 
Max hold 

Log mode 
Parameter mode 

Calibration mode 
Access mode 
Clock mode 
Communication mode 

The following sections will describe each mode and how to 
get to them and through them. It is strongly suggested that this 
section be carefully read and that the 580B be used along with 
the manual in order to re-enforce the manual. 

2.2.2 POWER FOR LAMP AND PUMP 

When the 580B is first turned on (see section 1.3) the 
display will indicate that the lamp is not lit. Pressing the 
ON/OFF switch will tell the microprocessor to turn on the lamp 
and the pump. The microprocessor will send power to the lamp and 
pump and then "look" to see if the lamp is actually lit. If it 
did not light then the microprocessor will try again. 

If after fourteen seconds the lamp still will not light, 
then the microprocessor will indicate a lamp out condition. 

In the event that the microprocessor is unable to light the 
lamp, check the seating of the lamp (see section 3.1). If the 
problem persists, call service. 

Once the lamp is lit, the display will show the PPM (parts 
per million) on the bottom line. The top line will either be a 
bar graph or the maximum reading (see section 2.2.3). 

To turn the lamp and pump off simply press the ON/OFF 
switch. 

2.2.3 RUN MODES 

The 580B has two run modes, Max Hold and Concentration 
meter. The run mode is selected in the Parameters section (see 
Section 2.4). In the concentration meter mode the top line of 
the display will be a bar graph. The bar gr.apb. i_S.:;·s-lo.g.ari thmic 
bar graph over the range of 0 to 2000 PPM. The bar graph is 
intended as a rough visual indication of the current PPM. The 
bottom line will indicate the exact PPM. 

In the Max Hold mode the top line of the display will 
indicate the maximum reading. The bottom line of the display 
will indicate the current PPM. Whenever a new maximum is seen, 
the top line will be updated. The Max Hold reading may be reset 
by pressing the RESET switch while in the run mode. 

2.2.4 LOG MODE 

The ability to "log" data 1s one of the 580B's _greatest 
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features. Readings may be stored for later analysis. Each 
reading will have a date and time as well as a location code 
associated with it. Up to over 700 readings may be stored. 
Logged data may even be sent to a printer or computer via an RS-
232 serial communication port (see section 2.7). 

The Log mode is entered from the Run mode by pressing the 
MODE/STORE switch. When this switch is pressed from the Run mode 
the display will show: 

LOG THIS VALUE? 

on the top line and either PPM or MAX PPM on the bottom line 
depending upon which run mode the 580B is currently in. By 
pressing the +/INC switch the display will then show: 

LOC. CODE 000001 

on the top line (the actual location code may not be 000001). 
The location code may now be entered. By pressing the +/INC 
switch the number above the cursor may be incremented. By 
pressing the -/CRSR switch the cursor may be moved to the next 
digit. The 580B automatically increments the location code each 
time a data point is logged. 

Once the desired location code has been entered, pressing 
the MODE/STORE sw-itch will "log" the data point. This :means that 
the reading displayed on the bottom line, along with the location 
code, the current date and the current time will be stored into 
the 580B's memory. The 580B will then return to the Run mode. 

If for any reason logging is not desired, pressing the RESET 
switch rather than the MODE/STORE switch will cause the value not 
to be stored. The 580B will then go back to displaying: 

LOG THIS VALUE? 

Pressing the mode switch will now return the 580B to the Run 
mode. 

It is possible, when attempting to log a data point, that 
rather than the display showing "LOC. CODE 000001 11 it will show 
"BAR CODE: " Don't be alarmed. This has happen·ed because 
the location mode selection is not properly set. Section 2.4.3 
describes how to set this parameter. Pressing the modejstore 
switch will cancel the logging operation and return t:o the run 
mode. The location mode selection should~se~ch~~gea as-described 
in section 2.4.3. 

2.2.4A AUTO LOGGING MODE 

The 580B may be instructed to automatically log data 
according to a predefined time interval. AUTO LOGGING is select
ed from within the Parameters section (see section 2.4). At the 
end of the logging interval (settable from 1 second up to 99 
minutes and 59 seconds) the current average ppm value will be 
logged and the logging interval will be restarted. 
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NOTE: Auto logging is not allowed with the Max Hold mode. 

2.2.5 SPEAKER 

While the 580B is in the Run mode the speaker may be turned 
on. The speaker will generate a "clicking" which will increase 
in speed ~s the concentration increases. The purpose of the 
speaker is to give the operator an audible indication of the PPM. 
The speaker may be turned on or off by pressing the SPKR switch. 
The speaker rate may also be changed by changing the switches 
located inside of the instrument. Only one of the four speaker 
rate switches should be on (in the down position) at any time. 

2.2.6 LOW BATTERY 

The 580B will display a warning when the battery is low. 
The warning will' be----a ~flashing B in the left hand corner of the 
bottom line of the display when the 580B is in the Run mode. The 
580B should be recharged when the low battery warning is activat
ed. 

2.2.7 OVERRANGE 

The 580B will display an overrange warning if the 
concentration goes above 2000 PPM. The top line of the display 
will show: 

OVERRANGE 

Once an overrange condition occurs the instrument will "lock 
out". This means that the overrange warning will continue to be 
displayed until the instrument is brought to a "clean" area. A 
clean area is defined to be an area where the concentration of 
organic vapors is below 20 PPM. The 580B will continue to indi
cate PPM on the bottom line during an overrange condition. 

2.2.8 ALARM 

The 580B has an alarm which will sound if the PPM rises 
above the alarm setting. The alarm setting is entered in the 
Parameters mode (see section 2.4.3). If the speaker is not 
activated then the alarm will of course not be heard. Once the 
PPM drops below the alarm setting the alarm will turn off. The 
top line of the~~iBp~ay-will also indicate when there is an 
alarm condition. 

2.3 MAIN MENU 

By pressing the MODE/STORE switch from the Run mode and then 
pressing the -/CRSR switch when asked if logging is desired, 

the 580B will display the main menu: 

R/COMM 
+/ACCESS 

-/PARAM 
S/CLOCK 
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The other four operating modes (Communication, Parameters 
Access and Clock) may be entered from the Main menu. The operat~ 
ing mode may always be returned to by pressing the MODE/STORE 
switch. 

2.4 PARAMETERS MODE 

All of the 580B operating parameters are entered in the 
Parameters mode. The 580B is also calibrated from within the 
Parameters mode. 

The Parameters mode may be entered by pressing the -jCRSR 
switch from the main menu. 

There are nine different sections in the Parameters mode. 

1. Run mode selection 
2. Auto logging selection 
3. Location mode selection 
4. Average time selection 
5. Alarm setting 
6. Lamp selection 
7. Response factor setting 
8. Calibration 
9. Free space indication 

Pressing the +/INC switch will advance the 580B to the next 
section. Pressing the -/CRSR will advance the 580B to the previ
ous section. Each section and any of its sub-sections will be 
described in the following pages. It is important to note that 
when the 580B is in a sub-section of any of the above sections 
that the +/INC and -/CRSR switches will have a different meaning. 
This may seem confusing at first but will become clear after 
stepping through each section. 

2.4.1 RUN MODE SELECTION 

There are two Run modes. Concentration meter normal and Max 
Hold (see Section 2.2.3). The top line of the display will show: 

CONC. METER 

the bottom line will show: 

"RESET" TO CHG 

the bottom line will alternate every two seconds with: 

MAX HOLD 

if the 580B is in the Max Hold mode. Pressing the RESET switch 
will cause the 580B to show: 

MAX HOLD 
+ = USE/ - == NO 
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if the +/INC switch is pressed then the Max Hold mode will be 
selected. If the -jCRSR switch is pressed then the Concentration 
meter normal mode will be selected. In either case the 580B will 
then return to the previous screen. 

2.4.2 AUTO LOGGING SELECTION 

The 5~0B can be configured to automatically log data points. 
The top line of the display will show: 

AUTO LOGGING 

The bottom line will alternate between "RESET TO CHG." and 
"ON" or "OFF". Pressing the RESET switch will cause the 580B to 
show: 

AUTO LOGGING 
+/ON -/OFF 

Pressing the -/CRSR switch will turn auto logging off and return 
operation to the previous screen. Pressing the +/INC switch will 
enable auto logging and allow setting of the logging interval. 
The display will show: 

INTERVAL 00:01 
"RESET"WHEN DONE 

The +/INC switch will increment the number above the cursor and 
the -/CRSR switch will move the cursor. The logging interval 
format is MM:SS (where M is minute and S is second). Pressing 
the RESET switch will return operation to the first auto logging 
screen. 

2.4.3 LOCATION MODE SELECTION 

The 580B may be configured to accept a six digit location 
code which is entered via the keypad. There is an alternate 
method for entering location codes however UL approval has not 
yet been obtained for this option. For updated information 
contact Thermo Environmental Instruments inc. 

The display shows the currently selected location mode. For 
example the display will show: 

Loc. code mode 
"reset" to chg. 

When the 580B is configured to enable operator editing of 
the location code, pressing the RESET switch causes the 580 to 
show: 

Bar code mode 
"reset" to chg. 
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The 580B is now configured for the alternate location mode 
(which is not presently available for use in hazardous 
locations). Pressing the reset switch will cause the 5808 to be 
configured for location code mode. 

2.4.4 AVERAGE TIME SELECTION 

The 580B can be configured to display the average PPM from 
once a second up to once every four minutes. The display will 
show: 

AVERAGE = 0:01 
"RESET" TO CHG 

Pressing the RESET switch will cause the 5808 to show: 

AVERAGE = 0:01 
"RESET"WHEN DONE 

The +/INC switch will increment the number above the cursor and 
the -/CRSR switch will move the cursor. The average time format 
is M:SS (where M is minutes and Sis seconds). 

NOTE: The maximum averaging interval is four minutes. 

2.4.5 ALARM SETTING 

The 580B will display the current alarm setting on the top 
line of the display. The setting may be changed by 
simultaneously pressing the RESET switch with either the +/INC 
switch to increment the digit above the cursor or the -/CRSR 

.·' 

switch to move the cursor. ~1 

2.4.6 LAMP SELECTION 

The 580B will display: 

LAMP 

on the top line. The bottom line will alternate every two sec
onds between: 

"RESET" TO CHG 

and the currently selected lamp setting and its associated serial 
number. 
i.e. 

11.8eV 000000 

By pressing the RESET switch, the 5808 will display: 

+/lOeV -/lleV 
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on the bottom line. Pressing the +/INC switch will select the 
10.0 eV lamp. Pressing the -/CRSR switch will select the 11.8eV. 
lamp. In either case the 580B will then allow editing of the 
lamp serial number. The display will show: 

SERIAL # 000000 
"RESET"WHEN DONE 

The +/INC switch will increment the number above the cursor and 
the -/CRSR switch will move the cursor. Pressing the RESET 
switch will return operation to the original lamp screen. 
When using a 10.0 eV lamp or a 10.6 ev setting should be select
ed. When using an 11.8 eV lamp the 11 eV setting should be 
selected. 

2.4.7 RESPONSE FACTOR SETTING 

The current Response Factor setting will be displayed on the 
top line of the display. The Response Factor may be changed by 
simultaneously pressing the RESET switch with either the +/INC 
switch to increment the digit above the cursor or the -/CRSR 
switch to move the cursor. 

The response factor is used to equate the response of one 
organic vapor with that of the calibration gas. The current 
reading is always multiplied by the response factor in order to 
obtain the displayed concentration. A response factor of one 
will not change the displayed concentration. 

2.4.8 CALIBRATION 

The 580B will display: 

"RESET" TO 
CALIBRATE 

The calibration mode may be entered by pressing the RESET 
switch. 
The 580B will display: 

RESTORE BACKUP 
+ = YES 

The previous calibration information may be restored by 
pressing the +/INC switch. The 580B will then return to the 
previous screen. If the backup is not desired, by pressing the 
-/INC switch the calibration routine will continue. The display 
will show: 

ZERO GAS 
RESET WHEN READY 
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Once zero gas has been introduced the RESET switch should be 
pressed. The 580B will then zero the instrument. The 580B will 
display: 

MODEL 580B 
ZEROING 

Once the 580B has been zeroed the 580B will display: 

SPAN PPM = 0000 

The Span gas concentration may now be entered by simultane
ously pressing the RESET switch and either the +/INC switch to 
increment the digit above the cursor or the -/CRSR switch to move 
the cursor. Once the span gas concentration has been entered the 
+/INC switch should be pressed. 

The 580B will then display: 

SPAN GAS 
RESET WHEN READY 

Once the span gas has been introduced the RESE~: switch 
should be pressed. The 580B will then calibrate the instrument. 
The 580B will display: 

MODEL 580B 
CALIBRATING 

Once the 5808 has been calibrated the 580B will go back to 
the beginning and display: 

"RESET" TO 
CALIBRATE 

If during the zeroing or calibrating of the 580B a steady 
reading was not seen then the 580B will display: 

CAL ERROR 
RESET WHEN READY 

Pressing the RESET switch will return the 580B to zeroing or 
calibrating (depending of course on which it came from). 

See Section 4.1 for tips on calibrating the 580B. 

2.4.9 FREE SPACE INDICATION 

This section will give a rough indication of how much room 
is left for logging data points. The screen will display a bar 
graph on the top line and the amount of free space on the bottom 
line. The number indicates the total number of bytes 'lloJhich are 
available. Each data point takes fifteen bytes. Other bytes may 
also be needed in order to store other important information. 
This is why only a rough indication of room may be given. 
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2.5 ACCESS MODE 

The Access mode is entered by pressing the +/INC switch from 
the main menu. The 580B has four access levels, zero through 
three. Level zero will only allow the operator to log data 
points and of course to change access levels (only if the access 
code is known). Level one will also allow the user to change the 
user identification number. Level two will allow the user 
complete access to the Parameters mode, and allow viewing of the 
date and time. Access level three allows complete access. 

The access mode has three sections: 

1. Access level 
2. User identification number 
3. Instrument number 

Pressing the +/INC switch will advance the 580B to ttte next 
section. Pressing the -/CRSR switch will advance the 580B to the 
previous section. 

ACCESS LEVEL 

0 

1 

2 

3 

2.5.1 ACCESS LEVEL 

TABLE OF ACCESS LEVELS 

OPERATIONS ALLOWED 

Change access level 
Log data 

All above operations 
View time and date 
View communication format 
Display logged data 
Change user I.D. 

All above operations 
Change operating Parameters 
Reset logged data 

All operations available 

The screen will display: 

ACCESS LEVEL 3 
"RESET" TO CHG 

By pressing the RESET switch the 580B will display: 

KEY 00003 
"RESET" WHEN DONE 
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Please note that in both screens the 3 indicates the current 
access level and may not necessarily be a three. 

In order to change the access level the +/INC switch may be 
pressed to increment the digit above the cursor and the -/CRSR 
switch may be pressed to move the cursor. The desired access 
level should be entered in the right most digit. Note that only 
access levels between zero and three are legal. The remaining 
four digits are the access code. The access code will be 0000 
when the instrument is shipped. The access code should then be 
entered. Once this is done press the RESET switch. The 580B 
will then return to the previous screen. 

If the access code entered was not the proper access code, 
or if the ac~ess level was not a legal access level then the 
access level will not be changed. 

The last and most important point regarding the access level 
is how to change the access code. The access code is the four 
rightmost digits of the instrument=::~1'.!r.:::S~r~ :Fhc-ri:r.3trument number 
is only viewable (and therefore only changeable) while in access 
level three. 

2.5.2 USER IDENTIFICATION NUMBER 

The screen will display: 

I.D.# 014563977 
"RESET" TO CHG 

By pressing the RESET switch the 580B will display: 

I.D.# 014563977 
"RESET" WHEN DONE 

The user identification number may be changed by pressing 
the +/INC switch to increment the digit above the cursor and the 
-jCRSR switch to move the cursor. The user identification number 
is a nine digit number (just right for fitting a social security 
number). Once the user identification number has been entered 
press the RESET switch and the 580B will return to the previous 
screen. 

2.5.3 INSTRUMENT NUMBER 

The screen will display: 

INSTR # 000000 
"RESET" TO CHG 

By pressing the RESET switch the 580B will display: 

INSTR # 000000 
"RESET" WHEN DONE 
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The instrument number may be changed by pressing the +/INC 
switch to increment the digit above the cursor and the -/CRSR 
switch to move the cursor. Once the instrument number has been 
entered the RESET switch should be pressed. The 580B will then 
display the previous screen. 

When the instrument number is changed it is very important 
that the ~ast four digits be remembered. These digits are the 
access code and therefore will need to be known in order to 
change the access level. 

2.6 CLOCK MODE 

The Clock mode is entered from the Main menu by pressing the 
SPKR switch. ·The screen will display the date and time on the 
top line. The bottom line will display: 

"RESET" TO CHG 

By pressing the RESET switch the 580B will display: 

"RESET" WHEN DONE 

The date and time may be changed by pressing the +/INC 
switch to increment the number (or in the case of the month the 
months abbreviation) above the cursor. The -/CRSR switch will 
move the cursor. Once the proper month has been entered the 
RESET switch should be pressed. The 580B will return to the 
previous screen. 

The date and time will be maintained even when the 
instrument is turned off! It is however advisable that the date 
and time periodically be checked to ensure that it is correct. 

2.7 COMMUNICATION MODE 

The Communication mode is entered from the main menu by 
pressing the RESET switch. The Communications mode has four 
sections. 

1. Communicate with printer or computer 
2. Display logged data 
3. Reset logged data 
4. Set communication parameters 

Pressing the -/CRSR switch will advance the 580B to the next 
section. 

NOTE: A detailed discussion of communication protocol is given in 
Appendix A. Further discussion of communication may be found in 
Section Seven. 

2.7.1 COMMUNICATE WITH PRINTER OR COMPUTER 

The 580B is capable of communicating with a computer or 
outputting logged data to a printer. The 580B will display: 

COMMUNICATE? 
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"+" = YES 

if the computer format is selected or it will display: 

if the printer 
+/INC switch 
communication. 
580B to advance 

OUTPUT TO PRINTER 
11 + 11 = YES 

format is selected. In either case pressing the 
will cause the 580B to try to establish 
Pressing the -/CRSR switch instead will cause the 
to the next section. 

2.7.2 DISPLAY LOGGED DATA 

If at least one data point has been logged the 580B will display: 

DI_SP, 'LOG DATA? 
"+" = YES 

By pressing the +/INC switch the 580B will display the first 
data point. The date and time which the data point was logged 
will be displayed on the top line. The bottom line will alter
nate between the location code and the PPM. Pressing the +/INC 
switch will advance to the next logged data point. This will 
continue until there are no more data points at which time the 
580B will display: 

NO DATA STORED 

The MODE/STORE switch may be pressed to return to the Run mode. 

2.7.3 RESET LOGGED DATA 

The logged data can be erased so that more data points may 
be logged. The screen will display: 

RESET LOG DATA? 
"+" = YES 

Pressing the +/INC switch will erase all of the logged data 
points. The 580B will then advance to the next section. 

2.7.4 COMMUNICATIONS PARAMETERS 

The 580B can be configured to communicate with a printer or 
a computer. The baud rate may also be set for 9600, 4800, 2400, 
1200, 900, 600, 300, or 150 baud. The 580B will display the 
current communication format (computer or printer) on the top 
line and the current baud rate on the bottom line. Pressing the 
RESET switch will cause the 580B to display: 

COMPUTER FORMAT 
+ = USE - = NO 
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Pressing the +/INC switch will select the computer format 
and the 580B will advance to the baud rate screen (see below). 
Pressing the -/CRSR switch will cause the 580B to display: 

PRINTER FORMAT 
+ = USE - = NO 

Pressing the +/INC switch will select the printer format and 
the 580B will advance to the baud rate screen (see below). 
Pressing the -/CRSR switch will cause the 580B to display the 
previous screen. 

The baud rate screen will display the currently selected 
baud rate on the top line. The bottom line will display: 

+ = USE - = NO 

Pressing the +/INC switch wirl-~~~s~hs ~±oplayed baud rate 
to be selected and the 580B to show the selected format on the 
top line and the baud rate on the bottom line. Pressing the 
-/CRSR switch instead will cause the next lowest baud rate to be 
displayed. 

2.8 BATTERY I CHARGER 

The model 580B uses a 1.2 amp hour lead acid (gel cell) 
battery. There is protection circuitry potted directly on top of 
the battery. The battery is rechargeable with the charger pro
vided with the instrument. The charger is regulated so that 
there is no danger of "over charging" the battery. It is sug
gested that the 580B be charged over the weekend (as well as each 
evening) during periods of heavy usage in order to ensure maximum 
battery charge. 
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SECTION III 
ROUTINE MAINTENANCE 

The routine maintenance of the 5808 involves the calibration 
of the instrument, the cleaning of the lamp window, and the main
taining of. charge on the battery. The following pages give in
structions for routine maintenance. Figure 3.1 illustrates the 
detector assembly. 

3.1 LAMP INSERTION AND REMOVAL 

3.1.1 REMOVAL 

NOTE: The 5808 must be off while removing the lamp. 

In order to remove the lamp the four screws which hold the 
case top and bottom together must first be loosened. The case 
bottom should be placed flat on the table and the top placed on 
its side next to the bottom. 

The high voltage power supply is removed next by loosening 
the thumb screws on each side and then pulling the power supply 
towards the rear of the instrument (see figure 3.1). The lamp 
may now be removed by loosening the lamp nut. 

3.1.2 INSERTION 

Insertion of the lamp is accomplished by performing the 
above tasks in the reverse order. The lamp should be placed flat 
against the a-ring and the lamp nut fastened down in order to 
create a proper seal. The high voltage power supply should then 
be inserted and the thumb screws fastened down. There are three 
pins protruding from the high voltage power supply which should 
fit snugly into connectors located beneath the detector. The 
lamp spring (mounted in the center of the high voltage power 
supply) should make contact with the lamp ring. 

3.1.3 LAMP CLEANING 

on occasion the lamp should be removed for cleaning. 
Cleaning of the lamp is accomplished by cleaning the lens surface 
of the UV lamp. This is accomplished by using the aluminum oxide r 

scouring powder provided with the 5808. 
The procedure for cleaning the lamp is as follows. First 

place a small amount of aluminum oxide scouring powder on the 
lens of the UV lamp. Next gently scour this lens with a soft 
tissue or cloth. Scour the lens in a rotary type motion. After 
scouring the lens surface, gently blow the remaining powder from 
the lens. Thoroughly wipe the lamp lens with a clean tissue to 
remove the last traces of cleaning powder. The lamp is now able 
to be inserted into the detector. 
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3.2 CALIBRATION 

NOTE: chapter four should be read before calibrating the 580B in 
order to gain a better understanding of the concepts behind 
calibration of the 580B. 

The following is a brief discussion of calibration as it 
relates to different lamps. One of the parameters in the Parame
ters mode (see section 2.4) allows selection of lamp setting. 
The two types of lamps are the 10.0 eV and the 11.8 eV lamp. 
Whenever a new lamp is used the 580B must be calibrated. This 
is true even if the new lamp is the same type, e.g., the new and 
old lamp are both 10.0 ev. This is due to the fact that each 
lamp will have a slightly different sensitivity. 

It is important to note that the 11.8 eV lamp will in 
,..,..._.=,~ "·" ~ ,general be less sensitive than the 10. 0 eV · tamp~-~--<J."T/1"'5" i1::r"-t:dfe 

despite the higher energy level of the 11.8 eV lamp. The 11.8 ev 
lamp will however "see" certain gases which the 10.0 ev lamp will 
not. See Table E.1 for a list of common organic vapors and their 
associated ionization potentials. Any questions regarding the 
use of the 580B should be directed to Thermo Environmental's 
Application Laboratory. 

The 580B is quite simple to calibrate. A source of "zero 
air" and "span gas" are all that is needed to calibrate the 580B. 
The zero air is introduced to the 580B in order to determine the 
"background" signal. The concentration of the span gas is then 
selected. The span gas is finally introduced to the 580B. The 
instrument makes all of the necessary calculations (including 
linearization) to arrive at a "calibration constant." When in 
the Run mode the signal is multiplied by the calibration constant 
in order to arrive at the current PPM. 

SPAN PPM 

CALIBRATION CONSTANT = 
SPAN SIGNAL - ZERO SIGNAL 

PPM = (SPAN SIGNAL ZERO SIGNAL) CALIBRATION CONSTANT 

NOTE: The PPM is then multiplied by the RESPONSE FACTOR before 
being displayed. Chapter four explains the- use ""Of ""'t"-e·sponse 
factors when calibrating. 

Section 2.4.8 gives a detailed explanation of which buttons 
to press in order to calibrate the 580B. The flow chart at the 
back of this manual may also be helpful. 

3.3 CHARGE 

When there is a flashing "B" in the lower left corner of the 
~isplay (while in the.run mode) the battery is low. The battery 
1s recharged by plugg1ng the charger into the RUN/CHARGE plug at 
the rear of the 580B. The instrument runs while it is charging. 
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SECTION IV 
CALIBRATION 

4.1 GENERAL 

The Model 580B organic Vapor Meter is indeed a quantitative 
instrument and can certainly be used as such. It makes use of 
the Photoionization Detection System using a lamp with an ioniza
tion energy of 10.0 eV which is standard in the Model 580B. 
Almost all organic materials will be ionized at this energy 
level. There are some organic materials, such as a few of the 
freons, methane, ethane and propane that are not ionized and thus 
will not be detected. The ionization potentials for the various 
organic materials will simpl¥- tell whether the material will be 
detected by the Photoionization Detector. It does not give any 
clue as to the sensitivity of the detector for that particular 
material. Certainly, different organic vapors will have differ
ent sensitivities. It is important to understand that the Model 
580B does indeed sense most organic vapors and that its response 
to these different organic vapors will be different. 

In this section of the manual, the aspects of calibrating 
the Model 580B for various vapors will be discussed. In the 
following section discussing applications, various ways of using 
the features of the Model 580B will be explained along with the 
various methods for calibration of the 580B. There will also be 
applications of the Model 580B in specific instances where the 
organic vapors or the mixtures of organic vapors are completely 
unknown. The 580B can be an extremely useful tool, even in areas 
such as those. 

4.2 FACTORY CALIBRATION TEST OF THE MODEL 5808 

The Model 580B has been tested for calibration and linearity 
tested at the factory. The particular gas chosen for this cali
bration is isobutylene. The Model 580B has good response for 
isobutylene. Isobutylene standards prepared in air are relative
ly stable with time, undergoing no serious adsorption or reaction 
problems. The test information is included in the instrument 
packet. In addition to the above test a benzene standard is also 
run. It is important _to note that the instrument was not cali
brated. It was tested for calibration. Therefore, it should be 
calibrated by the operator before use. 

4.3 METHODS OF GENERATING CONCENTRATIONS OF VARIOUS 
MATERIALS IN AIR 

This section is not intended to be all inclusive as far as 
the preparation of gas and vapor standards in air are concerned. 
Only those methods that have been found most practical for the 
calibration of the 580B are discussed here. There are basically 
two types of standards, cylinder and bag. 
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4.3.1 CYLINDER STANDARDS 

Certainly commercially available standard cylinders of 
gaseous materials in air offer-the most convenient method of 
calibration. However, these are static standards. Standards 
prepared.in this fashion in air for vapors of various organic 
liquids often show concentration reduction with time due to 
adsorption problems. In general, gases when mixed with air will 
maintain their concentrations with time since adsorption is 
generally not a problem. 

However, some gases are sufficiently reactive that chemical 
reaction of the gas will cause a reduction of it in air. These 
precautions must be observed when using commercially prepared 
standards for calibration of the Model 580B. It is for this 
reason that isobutylene in air was chosen as a reference standard 

--· ... orr:o.f..i?-!:)-~ factory calibration. TEI offers a cylinder standard.,..~:o.~hicla.-~ .:~--· 
includes both zero and isobutylene standards. A constant flow 
pressure regulator sets the flow needed for calibration of the 
5808. Figure 4.1 illustrates the physical calibration procedure. 
The inlet to the 580B is connected to the "T" as shown. It is 
important that this connection is tangent to the gas flow. The 
"T" is connected to the regulator on the standard cylinder. It 
is important that a length of tubing is attached to the "T" 
location. This prevents diffusion of ambient air into sample 
line. The regulator and tubing assembly will have to be moved 
between both the zero air and standard cylinder. 

4.3.2 BAG STANDARDS (ISOBUTYLENE) 

Bag standards can be prepared in a laboratory and in general 
are reasonable ways of calibrating the Model 580B. However, it 
is important that these standards be used shortly after their 
preparation to reduce the significance of any adsorption prob
lems. Static standards prepared for calibration of the Model 
580B are best prepared in collapsible plastic bags. This is 
opposed to a fixed volume container. The sampling rate of the 
580B, which is 500 ml/min, requires an appreciable amount of 
sample. Even one minute's sampling out of a fixed container will 
remove 500 mljmin from it. This should not significantly reduce 
the pressure inside the container. Thus, the collapsible bag 
provides the best means as opposed to a fixed volume. A 5 gallon 
~olyethylene bag is a convenient size to use for the preparation 
of static standard. 

A tube is inserted into the opened end of the bag and the 
bag opening then sealed around the tube. The tube should have a 
cutoff valve or some means of closing the volume of the bag. The 
volume of air introduced into the bag must be measured. This is 
most conveniently measured by a wet test meter. However, a 
source of air flowing through a flow meter can be used if the 
flow can be held constant, then time is a measure of the volume 
of the air placed into the bag. All air is expelled from the bag 
by completely collapsing it prior to connection to the source of 
air. 
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It can then be connected to a wet test meter or flow meter 
via a short length of rubber tubing hooked to the plastic tube of 
the bag. The air flow is started into the bag at a rate of 
approximately 5L/min. A total of 10 liters is a convenient 
volume for a 5 gallon bag. This would mean approximately 2 
minutes for filling the bag. Figure 4.2 illustrates the physical 
configuration needed to develop bag standards. 

For gaseous samples, the trace organic will be added via a 
glass hypodermic syringe. The 1 cc Tuberculin syringe is a 
convenient size. For an isobutylene standard, the 1 cc syringe 
is flushed with pure isobutylene and then filled to the lee mark. 
While the air is flowing into the plastic bag, the short piece of 
rubber tubing is pierced by the needle from the 1 cc syringe and 
the plunger slowly depressed such that the 1 cc of isobutylene is 
added to the air flowing into the plastic bag. When 10 liters of 
air have been added to the plastic bag, the flow is immediately 
stopped and the valve on the tube or the closing clamp is applied 
to contain the air and isobutylene within the plastic bag. It is 
best at this stage of the procedure not to rely solely on the 
diffusion of isobutylene to form a uniform mixture inside the 
plastic bag. Slight kneading of the plastic bag will hasten the 
mixing of the isobutylene in air. The plastic tube from the bag 
is then connected to the probe on the Model 580B via a short 
length of rubber tubing and the valve on the plastic tube immedi
ately opened. The Model 580B withdraws a sample from the bag at 
the sampling rate of 500 mljmin. Thus, 10 liters of sample in 
the bag will provide approximately 20 minutes. Certainly the 
calibration of the 580B can be accomplished in a shorter period 
of time. The concentration of isobutylene in ppm by volume will 
be equal to the sample size, which was 1 cc, divided by the 
volume of the bag in liters, which would be 10 liters, times 
1000. In this particular instance, the concentration would be: 

lee Isobutylene x 1000 
Cone (ppm by Vol) = = 100 ppm 

10 L Air 

4.3.3 BAG STANDARDS (ORGANICS) 

On occasion there is the need to prepare standards other 
than the normal calibration standard. As mentioned previously, 
isobutylene was chosen as a standard because of its stability. 
If other standards are to be used, it is best to develop a rela
tion of the other standard to a standard of known stability like 
isobutylene. If this procedure is followed, a response factor 
can be developed by comparing the other organic standard to 
isobutylene this technique will be discussed in a later section. 
The following is a suggested technique for preparing other stand
ards. 

For organic materials, which are normally liquids at room 
temperature, the procedure is essentially the same except that an 
extremely small liquid sample is injected into the flowing air 
stream rather than the gas sample. This technique works well 
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only for relatively volatile organic materials. The flowing air 
stream must vaporize all of the material or the calculation will 
be off. If the material is not rapidly volatile in tha1: flowing 
air stream, the liquid should be injected through the surface of 
the plastic bag. Immediately after withdrawing the neE~dle, the 
hole in the plastic bag should be covered with a piece of plastic 
tape. 

Again, significant kneading of the bag will hasten the 
evaporation of the: sample and mixing of the vapor into the air to 
provide homogeneous samples. The introduction of this sample 
into the 580B is the same as before. The calculation of the 
concentration of the vapor in air is a two-step procedur~e whereby 
the small volume of liquid injected into the air stream and into 
the plastic bag is converted to a volume of vapor. This volume 
of vapor is then used in the same manner as the volume of gas in 
the case of isobut.ylene. The following equations apply: 

Liquid Volume (ul) x Liquid Density x 24.45 
Volume Vapor (uL) = 

Molecular Weight 

The above equation gives the vapor volume at atmospheric pressure 
(760 torr) and 25° c (77F). 

Then: Vapor Volume (ul) x 1000 
Concentration (ppm by Volume) = 

Air Volume (liters) 

The following is a sample calculation for benzene: 

Liquid Volume = 2 ul 

Benzene Density = 0.879 gjcc 

Molecular Weight Benzene = 78.1 

Air Volume = 10 Liters 

2 X 0.879 X 24.45 = 0.55 Ul Benzene Vapor 
Vapor Volume = 

78.1 

0.55 X 1000 
Cone = = 55 ppm (vol) 

10 

The syringe used for the measurement of liquids in this particu
lar instance is a small volume-type such as those manufactured by 
the Hamilton Company. A convenient size syringe is the 10 micro
liter volume. 
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4.4 5808 CALIBRATION 

The following procedure is applicable for both Cylinder and 
Bag Standards. The sequence requires both Zero gas and Span gas 
to be used. Span gas can be either contained as a cylinder or 
bag, in either case the exact concentration used must be known. 
This concentration will be entered to the 580 when the program 
provides its entry. With respect to Zero gas, there are several 
choices. Obviously a certified zero air standard in a cylinder 
presents no problem. Another choice would be to build a zero air 
standard in a bag. This can be simply accomplished with the 
set-up in Figures 4.1 and 4.2 using a charcoal scrubber to remove 
all the hydrocarbons present in the air. Charcoal does not 
absorb Methane; this does not cause a problem because the PID 
does not respond to it. Another approach which could be used in 
an emergency is to use room air unscrubbed. 

---·--~'-'"'-This is acceptable if you know that there are no hydrOc~ _...,..c

bons present or they are exceptionally low in concentration. 
However, it is not recommended as a standard practice. The 
physical set up for cylinder calibration is illustrated in Figure 
4.1; bag calibration in Figure 4.2. 

4.4.1 CALIBRATION ROUTINE 

(A) Set-up calibration assembly with zero air cylinder or bag as 
described in Figures 4.1 and 4.2. 

(B) Model 580B set-up and zero calibration. 

1. 
2. 

3. 
4. 
5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 
13. 

14. 

15. 

Power-up instrument using power plug. 
Depress ON/OFF Key to ignite lamp and initiate 
sample pump. 
Depress MODE/STORE Key. 
Depress-/CRSR Key in response to LOG THIS VALUE? Prompt. 
Depress-/CRSR Key to select Parameters Mode from the 
Main Menu. 
Depress +/INC Key to advance thru the Run Mode selection 
parameter prompt. 
Depress +/INC Key to advance thru the Auto Logging Mode 
selection parameter prompt. 
Depress +/INC Key to advance thru the Average Time 
selection parameter prompt. 
Depress +/INC Key to advance thru the Alarm Setting 
parameter prompt. 
Depress +/INC Key to advance thru Lamp Selection 
parameter prompt. 
Depress +/INC Key to advance thru Response Factor 
Setting parameter prompt. 
Depress RESET Key to initiate calibration sequence. 
Depress-/CRSR Key to decline restoration of the backup 
calibration. 
Connect outlet of calibration tubing assembly to the 
Model 580B Detector Inlet as illustrated in Figure 4.2. 
Introduce Zero Air to Model 5BOB by opening flow 
regulator. 
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16. Depress RESET Key to "Zero" Model 580B. 
17. Close Flow Regulator. 

(C) Span Calibration - assuming that the Span gas has a concen
tration of 250 ppm isobutylene the following procedure is 
followed: 

18. ~imultaneously Depress RESET art~ ~/CRSR Keys to 
activate the movable cursor. 

19. Repeat Step 18 until the cursor is at the ones place. 
20. Simultaneously Depress RESET and +/INC Keys to 

increment the ones place value. 
21. Repeat Step 20 until the ones place value reads o. 
22. Repeat Step 18 to move cursor to the tens place. 
23. Repeat Step 20 until the tens place value reads 5. 
24. Repeat Step 18 to move the cursor to the hundreds place. 

--- ..:_-, __ 25" .?..9peat_step 20 until the hundreds place value reads 2·",:;__...,..= ,--=-~-:: 
26. Repeat Step 18 to move the cursor to the thousands 

place. 
27. Repeat Step 20 until the thousands place value reads o. 
28. The LCD should now read: 

SPAN PPM = 0250 
"+" TO CONTINUE 

29. Depress +/INC to accept the span cone. value. 
30. Connect isobutylene cylinder {250 ppm) to calibration 

tubing assembly. 
31. Connect outlet of calibration tubing assembly to the 

Model 580B Detector Inlet. 
32. Introduce isobutylene standard to Model 580B by opening 

flow regulator. 
33. Reset key to "CALIBRATE" Model 580B. 
34. Close Flow Regulator. 
35. Depress +/INC. Key in response to "RESET" TO CALIBRATE 

message. 
36. Depress MODE/STORE to return to the Run Mode. 

The instrument has been calibrated and is ready to make measure
ments. 

4.5 DETERMINATION OF RESPONSE FACTORS 

As mentioned above, the Model 580 can be calibrated with 
isobutylene but be set to read correctly, the concentration of 
another substance. This is done by using the Response Factor 
that is set in the parameter routine. The default for the re
sponse factor is 1. o. The Response Factor is the numb1=r that is 
multiplied by the measured concentration to obtain the correct 
concentration of the measured component. If the chemical to be 
measured is less sensitive on a PID than the standard, (usually 
isobutylene) then the Response Factor is greater than 1.0. If it 
is more sensitive than the standard then the Response Factor is 
less than 1.0. 

The reason for a Response Factor is practicality. If it is 1 
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know that the sample to be measured contains only benzene and 
therefore the user would like to read benzene concentration 
directly, there are two approaches. The user could make a bag 
standard daily of benzene vapor in air and calibrate the 580 
directly. Or the Response Factor could be used. In the latter 
case a bag with benzene is made only once for comparison to a 
cylinder·of a stable standard (such as isobutylene). Then daily, 
the Model .580 is calibrated with the cylinder standard, a simple 
operation compared to the work of preparing a bag standard. 

As an example, if the bag containing 55 ppm benzene in air 
as prepared above were measured in a 580 calibrated against 
isobutylene, the concentration might have been read as 91 ppm. 
thus the 580 .is more sensitive for benzene than for isobutylene. 

The Response Factor can now be calculated as: 

Factor STD Concentration 
Response Factor (RF) = 

580 Reading of Factor STD 

RF = 55/91 = 0.604 

When 0.60 is entered into the 580 as the Response Factor, 
the 580 will read 55 ppm for the bag. 

Now the 580 need only be calibrated using an isobutylene 
standard and a Response Factor of 0.60 to correctly respond to 
benzene. 
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5.1 GENERAL 

SECTION V 
APPLICATIONS 

This section discusses six applications which were done 
on the old model 580. These applications are discussed as they 
relate to the model 580B. The following applications of the 
Model 580B are given to show some different uses and means of 
calibration of the Model 580B in various practical applications. 
It is certainly not intended to be an exhaustive list of the uses 
of the Model 580B. In each situation, the stress is placed on 
the means of calibration and the interpretation of the readout of 
the Model 580B. Since the Photoionization Detector responds to 
virtually all organic materials and since its response varies for 
the different organic materials, questions can certainly arise as 
to just how the numbers presented on the digital display relate 
to anything meaningful. These applications will hopefully illus
trate several ways in which these numbers can be quantitative and 
also illustrate uses of the 580B where accurate quantitation may 
be impossible. 

5.2 VINYL CHLORIDE MONOMER IN REACTION VESSELS. 

This particular application involved measuring the vinyl 
chloride content in vinyl chloride polymerization vessels follow
ing the polymerization reaction and the removal of the polymer 
slurry. Any residual vinyl chloride left in the reaction vessel 
has to be flushed and scrubbed prior to the opening of the ves
sel. The vinyl chloride content must be below a certain pre
scribed level prior to this opening. The reaction vessel is 
flushed with nitrogen to remove the vinyl chloride from the 
vessel and purge it through the filter media which remove the 
vinyl chloride from the nitrogen stream for recovery. During 
this particular operation, it is known that vinyl chloride mono
mer comprises significantly more than 90% of the entire organic 
material. In this instance, if the Model 580B is calibrated for 
vinyl chloride measurement, indeed the readout will be virtually 
the true vinyl chloride concentration inside the reactor vessel. 
The nitrogen exit stream prior to the vinyl chloride recovery was 
the point used for the analysis. 

Since the ~~~nt was a considerable distanc~ from the labora
tory and since the study would require a significant period of 
time encompassing several weeks, it was decided to calibrate the 
Model 580B with the isobutylene reference standard and determine 
a response factor setting for a vinyl chloride standard in the 
laboratory. . 

With the response factor set at 1.0, the instrument was 
calibrated with isobutylene. The Model 580B was then pre
~ent~d with a known concentration of vinyl chloride monomer 
1n n1trogen. The response factor for the vinyl chloride was 
then set in order for the Model 580B to read the correct 
concentration of vinyl chloride in the nitrogen. static 
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standards of vinyl chloride are very definitely not stable 
with time due to the reaction of the vinyl chloride with 
itself. Thus, standards need to be prepared fresh each time 
vinyl chloride is to be used to calibrate an instrument. 
Since bag preparation, which was the technique used for this 
laboratory calibration of the 580B, would have been inprac 
tical at the plant; the use of a stable reference standard of 
isobutylene was chosen. Thus, at the plant site, the Model 
580B could be calibrated using the isobutylene standard from 
a cylinder. This of course, greatly simplified the plant use of 
the Model 580B. This relationship to a reference standard re
duces the time and equipment required at the plant such that the 
survey of alL of the reactor vessels was completed in a short 
period of time with the items established for the nitrogen flush 
of the reactor vessels prior to opening the reactor vessels. 

It is important to note that when the response factor set
ting was det~1.'ii1Tned i:n the laboratory, nitrogen was used as the 
matrix for the bag preparation of the vinyl chloride standard. 
If air were used a different setting (higher) would be obtained. 
Since the sample was in a nitrogen matrix so should be the stand
ard. Note also it is not necessary to have the isobutylene 
standard in nitrogen. In addition to correcting for differences 
in response between isobutylene and vinyl chloride, the response 
factor setting can also adjust for the different readings in 
nitrogen and air. 

5.3 MONITORING ISOLATED PLANT AREAS FOR TOLUENE AND METHYL 
ISOBUTYL KETONE. 

Two areas of an extensive plant operation were required to 
be monitored for the levels of methyl isobutyl ketone and tol
uene. Both of these areas were relatively isolated. In one 
area, methyl isobutyl ketone was the only solvent to which the 
atmosphere was exposed other than the potential leaks t:hat might 
occur in process equipment in that same area. There were no 
other known solvents in use in that area and the ventilating 
system in effect isolated this area from other areas in the 
plant. In the second area, toluene had just very recently been 
substituted as a solvent in place of benzene due to the lower TLV 
for benzene. Average workplace levels were therefore needed for 
the toluene concentration in this work area. Again, toluene was 
the only solvent in this area and there was no other process 
equipment in th~·immediate area for even possible leak problems. 

Notice that in both of these areas in the plant, it is 
certainly known from the processes occurring in that area and its 
relative isolation from the other areas in the plant, exactly 
which organic vapors will be by far the predominant vapors in the 
workplace air. In many instances, by simply knowing the process
es involved and the chemicals in use in those processes, the 
qualitative aspects of the environment can indeed be established 
without the use of instrumentation. This is one of the most 
overlooked aspects in establishing what organic vapors are 
present in the environment. It simply involves determining what 
are the possible organic vapors that can be present. In general, 
this narrows it to several and in many cases, a single organic 
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vapor. 
In these cases, the Model 580B can be calibrated specifical-

ly for these materials and will provide quantitative data on the 
levels of these materials in the workplace environment. In this 
particular instance, even though the laboratory to ~e us~d for 
the calibration of the Model 580B was at the plant s1te, 1t was 
desired tq use a single 580B to monitor both work are~s sequen
tially and several times throughout the course of a s1ngle day. 
This was to be done over a period of time to establish the varia
tions of both methyl isobutyl ketone and the toluene in these 
work areas. In this particular instance, changing the response 
factor setting can avoid considerable calibration changes, as one 
moves from determining concentrations of methyl isobutyl ketone 
to the area where one is measuring the concentrations of the 
toluene vapor. 

For calibration, the Model 580B response factor was set at 
1.0 and the instrument spanned-~p~~~uei~ ~.known reference 
standard of isobutylene. The Model 580B was then presented with 
a flowing air stream containing toluene vapor as generated in the 
Thermo Electron Model 360 using a toluene diffusion tube. The 
response factor was then adjusted so that the readout of the 
Model 580B corresponded to the toluene concentration in this 
standard. 

The Model 580B was then presented with a flowing air stream 
containing methyl isobutyl ketone. This also was generated via a 
diffusion tube in the Model 360 Standards Generator. Once again, 
the response factor was adjusted so that the digital display gave 
the correct reading for the concentration for the methyl isobutyl 
ketone presented to the instrument. 

With the instrument then calibrated with the reference 
isobutylene standard and knowing the proper settings of the 
response factors for methyl isobutyl ketone and toluene, the 
Model 580B was then ready for its plant survey. The area con
taining the toluene was monitored for a period of time with the 
toluene levels as noted by the 580B being recorded. 

The response factor was set for this toluene reading. The 
instrument was then moved directly to the methyl isobutyl ketone 
area and the response factor adjusted to read methyl isobutyl 
ketone. The 580B was then able to read directly the methyl 
isobutyl ketone concentration in the second area. There was the 
possibility of leaks in process equipment in this particular 
area. The area in general was surveyed. If significant changes 
in the reading of the 580B were observed, the 580B was used as a 
leak sourcing instrument as described in a later section. In 
this fashion, it could be determined if some of the varying 
concentrations in this area were indeed coming from a leak in the 
process equipment. During the survey of this particular area, no 
leaks from process equipment were observed, therefore, the read
~ngs obtained on the 580B could indeed be considered the methyl 
1sobutyl ketone concentration in this particular area. 

Throughout the survey of these two workplaces, the 580B 
could move. back and forth. rapidly due to its portability and 
could be, 1n effect, recal1brated for each of the two different 
vapors by the mere setting of the response factor. 
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5.4 PETROLEUM ETHER VAPORS IN WORKSPACE AIR. 

A given workplace was using petroleum ether as a paint 
solvent and for cleaning purposes. It was desired to quantitate 
the amount of petroleum ether in the air being recirculated in 
this particular area. Petroleum ether is a distillation fraction 
from crude oil. Its boiling point is slightly lower than the 
boiling point of gasoline. This means that petroleum ether is 
not a single chemical entity, but a multitude of hydrocarbons in 
a certain boiling range fraction. Reasonable quantitative data 
can be obtained here without knowing the exact chemical composi
tion of each hydrocarbon that composes petroleum ether . For 
this purpose, the Model 580B can be used to measure these vapors. 
The 580B is iriitially calibrated with the response factor set at 
1.0 using a reference standard of isobutylene. 

The 580B is calibrated on isobutylene. Then a bag sample is 
prepared, as detailed above ,~o·r~the quanti tation of the instru
ment to measure the petroleum ether. In this particular in
stance, the petroleum ether is injected into the bag in the same 
fashion that liquid samples are injected. The calculation, 
however, has to change slightly because the ppm on a volume basis 
cannot be calculated without knowing the exact chemical composi
tion of the petroleum ether. However, in a situation such as 
this, one can still quantitate it on a weight basis of the sol
vent in air. The equations below show this calculation. 

Weight Vapor (mg)=Liquid Volume (uL) x Density gjml 

Weight Vapor (mg x 1000) 
Cone (m<Jjm3) = 

Air Volume (liters) 

For Petroleum Ether In This Example: 

Liquid Volume = 3 uL 

Petroleum Ether Density = 0.66 gjml 

Air Volume = 10 liters 

Vapor Weight = 3 uL x 0.66 gjmL = 1.98 mg 

1.98 X 1000 
Cone = = 198 mgjm3 

10 

This sample in the bag is then presented to the Model 580B 
and the response factor adjusted so that the digital readout on 
the front panel provides the proper reading in mgjm3. The set
ting of the response factor that is needed for this reading is 
noted. The Model 580B can now be used to monitor reasonably 
quantitatively the petroleum ether in the workplace envir?nment. 
Any further calibration of the instrument can be done us1ng the 
reference standard of isobutylene. This is a reasonably accurate 
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way of giving quantitative information on the amount of solvent 
in air even though the results are not reported in ppm on a 
volume basis. 

This technique can be used in general when the solvents are 
a mixture of materials which in general will probably be petrole
um distillation fractions. It would certainly also be used in 
the case of gasoline vapors in air. Notice from the equations 
used versus the equations for determining the ppm concentration 
in bag samples for pure liquids, the only real thing missing is 
the molecular weight of the material. It may be possible to 
assume an average molecular weight of the solvent mixture and 
actually report a ppm by volume basis. 

5.5 LEAK SOURCING 

In this particular instance, the Model 580B is to be used 
for determining the prese:!=lg;.e t ... o];.._a.bsence of leaks in a chemical 
process plant. The Model 580B is uniquely adapted to this par
ticular operation due to its light weight. In this particular 
instance, it is not necessary to accurately attempt to quantitate 
the readings from the Model 580B. It will be used simply to 
determine presence of leaks and to locate these leaks. 

The Model 580B is simply calibrated against a reference 
standard of isobutylene as normal. No further calibration is 
used. It is not necessary to know the particular chemicals flow
ing in the different pipes or what they are in the various reac
tion chambers. It is only necessary to know that these materials 
will have some response on the Photoionization Detector. That 
is, that their ionization potentials are below the energy of the 
lamp. The standard probe of the Model 580B, with the 580B fully 
operational, is then simply moved along the various pipes and 
reactor vessels in the chemical process. 

All seals are traced clear around the seal with the end of 
th~ probe. As one approaches a leak, the concentration of the 
organic materials in the air being sampled by the Model 580B will 
increase significantly. The point of maximum reading will indi
cate the point of the leaks. As one moves further away from the 
leak, the concentration of the organics in air will certainly 
decrease. In this very rapid fashion, the presence of leaks can 
be detected and their source fairly accurately pinpointed so that 
the leak can be repaired. 

In many instances, it is not necessarily the workplace 
hazards of these leaks _that_ is important, but the economics of 
the chemical process itself. In this instanc_e, as in many in
stances, the exact composition of the organic materials being 
measured is really unimportant to the successful use of the 580B 
in a specific application. Also the exact numbers that are 
displayed on the digital readout of the 580B are unimportant. It 
is only relative magnitudes that are important in this instance. 

5.6 AFTERBURNER EFFICIENCY 

In a particular coating process, the material, after it has 
been coated, is passed into a dryer where the solvents of the 
coating are removed. These solvents are then vented into a 
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stack. To reduce the hydrocarbon emission from this plant, an 
afterburner had been installed to combust the organic solvents 
from the coating prior to release to the atmospherE~. It is 
important to determine the efficiency of this afterburner and to 
follow the efficiency of the afterburner to avoid dumping excess 
solvent into the atmosphere and, thus, become subject to pollu
tion fine~. 

The Model 580B is ideally suited to this type of operation. 
Again, it will be unnecessary to know the exact chemical composi
tion of the coating solvent. The Model 580B is simply standard
ized against the reference standard isobutylene in the usual 
fashion. 

The Model 580B is then connected to sample the stack gas in 
the dryer prior to the afterburner, noting the steady state 
number displayed on the digital panel meter. The 580B is then 
connected to the exhaust gases from the stack following the 
afterburner. 

Again, the steady state number, as displayed on the Model 
580B, is noted. 

The reading prior to the burner minus the reading after the 
burner divided by the reading prior to the burne~ times 100 gives 
efficiency of the afterburner in the stack. This number is quite 
accurate, even though the Model 580B was not calibrated specifi
cally for the solvents or solvent mixture used in this particular 
coating operation. The individual readings before and after the 
afterburner may not have the exact quantitative relationship to 
the actual amount of material, but their ratio will be accurate 
since basically the same chemical or mixture of chemicals is 
being measured before and after the afterburner. 

5.7 SAMPLE COLLECTION OF UNKNOWN ENVIRONMENTS 

The Model 580B can also be used in areas where organics are 
known to be present, but perhaps the exact composition of the ~ 
environment is not known. This may be due to several solvents 
being in the same general workplace or various separate processes 
occurring in that same workplace, all of which could and possibly 
are admitting organic vapors. In plant areas such as these, the 
Model 580B can still be extremely useful. 

The 580B is calibrated against a reference standard of 
isobutylene, as mentioned above. The 580B is then used as a 
survey tool throughout the entire plant area. The readings are 
logged, especially changes in these readings. The exact numbers 
displayed will not, in general, be a quantitative measure of the 
ppm of the organic vapor since it is impossible to know what 
organic chemical or mixture of chemicals should be used for the 
calibration. When high readings are obtained on the Model 580B, 
an evacuated sample bag can be connected to the rear of the 580B 
at the sample exhaust port. This bag could be virtually identi
cal to the type of bag used for standards preparation. The Model 
580B is sampling the atmosphere at the rate of 500 mljmin. The 
detection system of Photoionization is a nondestructive system 
such that the sample that is exiting the Model 580B is indeed the 
same material that is.giving the readings on the 580B. When the 
580B is seeing high readings, this is the time the bag is con-
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nected to the rear for sample collection. 
type is used for sample preparation, can 
liters of air sample; which would permit 
minutes. 

The bag, if the same 
hold approximately 10 
a sampling time of 20 

This bag sample can then be closed on removal from the 5808 
and transported to a laboratory for subsequent analysis to 
identify ·the individual chemical compounds present in the sample 
causing the high readings and to ascertain if the workplace 
environment is harmful at those high readings. 

The use of the Model 5808 coupled with the bag collection 
ensures that the sample that is returned to the laboratory for 
analysis is a sample containing the desired organic vapors. This 
is assured because the bag collection is used only when the Model 
5808 is detecting high levels of organic vapor in the environ
ment. This is an instance of the use of the Model 5808 when the 
type of organic vapors are not known and it is desired to know 
them. The 5808 has a very useful function even in these areas. 
It should be noted that a charcoal tube could be connected to the 
rear of the 5808 as well as an evacuated plastic bag. The char
coal tube will pass the bulk of the sample, which is air, and 
adsorb the organic vapors. This charcoal tube can be returned to 
the lab for subsequent analysis for both a qualitative identifi
cation of the materials present as well as a quantitative measure 
of their levels. 
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6.1 GENERAL 

SECTION VI 
COLLECTION TECHNIQUES 

As mentioned in the Application Section, it is possible to 
use the 580B in completely unknown areas as far as the organic 
vapors present are concerned and still obtain meaningful data. 
One of the techniques described here is the use of the 580B as a 
means of collecting the representative samples for further iden
tification in the laboratory regarding the specific organics that 
may be present ·in addition to their concentrations. 

Two techniques were mentioned in the section under the 
heading "Sample Collection of Unknown Environments". One of 
these techniques involves the use of a bag for collection and the _ 
other involves the use of charcoal tubes as a means of trapping 
organic vapors. In this section, each of these techniques will 
be explored in further depth as to the proper way of using the 
580B to collect the samples for subsequent analysis. These 
collection techniques are quite useful when one is using the 
Model 580B simply as a survey instrument. When readings on the 
580B become quite high in certain areas, it is impossible to 
determine the exact source of the high readings to perhaps pin
point the specific organic chemical giving rise to the reading. 
One may very well want to identify what the chemical or chemical 
mixture is that is providing the high reading. This will have to 
be done with instrumentation significantly more sophisticated 
than the Model 580B; namely, an instrument that can provide 
specificity as well as qualitative identification. A Gas Chro
matograph is such an instrument. 

If it is desired to collect some of the air to send to a 
laboratory for further analysis, one needs to be sure that the 
proper samples are taken at the proper time. This means simply 
that one needs to be assured that the sample sent to the labora
tory is indeed a sample that has a high concentration of organic 
vapor present in the sample. The 580B is used to indicate the 
presence of the high level organic vapors. The sample then is 
gathered at the exit port of the 580B when the 580B is reading 
high values. This assures that the sample sent to the laboratory 
does indeed have the high level vapors present in it. This 
generally simplifies the sampling technique of the environment 
and reduces the number of samples and, therefore, the expense~ 
needed to accurately identify the organics present and to quanti
tate them in a laboratory. 

Two design features of the Model 580B make this type of 
operation possible. The first is that the detection system 
used in the Model 580B is the Photoionization Detector which is 
basically a nondestructive detector. Thus, the instrument is 
able to sense the organic vapor using the detector and virtually 
the same concentration of the same materials exits the detector 
as entered it. This does make it possible for the collection of 
the exact sample contributing to the high readings. 
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The second feature of the 580B that allows this sample 
collection is that a positive displacement pumping system is used 
to draw the sample into the Model 580B. It is a very simple 
procedure then connect to the exit of this positive displacement 
pump and trap the sample exiting the 580B after it has passed 
through the detector. 

6.2 BA~ SAMPLE COLLECTION. 

One of the most convenient ways to sample the environmental 
air is to simply trap the entire air sample in a collection bag. 
As discussed before, the bags used for the calibration of the 
Model 580B, as discussed under the Calibration Section, can 
certainly be ~sed for collection of the air samples. There are 
several precautions that must be mentioned immediately relative 
to the use of bag sample collection. When a bag has been filled 

rm:: ::-~-:->!..::;<=·:Ab-~1 :::tir that ha:s organic vapor in the air sample·, ... -~'i'!:ltrc_·L~::;J:::>i:<:.r~ c-=

vapor molecules will absorb onto the inside surface of the bag. 
This adsorption will begin immediately on introduction of the air 
into the bag. It will continue to progress with time until 
the vapor molecules that adsorb onto the wall of the bag are in 
equilibrium with the vapor molecules in the air. This equilibri-
um depends very strongly on the bag material and the chemical 
entity of the vapor itself. The ambient temperature also has 
some effect. 

As mentioned under the Calibration Procedure, when one is 
preparing a known vapor concentration in a bag, the bag should be 
analyzed very rapidly after its preparation to ensure proper 
calibration of the instrument. The technique here is to use the 
standard prepared in this fashion as soon as possible such that 
the adsorption that has occurred is an absolute minimum amount. 
This adsorption becomes a bit more serious problem in using bags 
for sample collection. The first problem is simply when one is 
reusing the bag, one has to be sure that the sample contained in 
the bag previously has been completely desorbed from the wall. 
This, in general, can be checked by using clean air to fill a bag 
allowing the bag to set for a short period of time, about 1 hour, 
and then analyzing the air in the bag. If on using the 580 to 
analyze this air, it shows measurable organics, then the air in 
the bag should be dumped and new air introduced and allowed to 
set for the same period of time. There will be a reduction of 
organic vapor on the second go-around. 

• ~ If it is still too high, this procedure is repeated until 
the bag shows virtually no organic vapor. The bag can be evacu
ated and reused. 

The other problem associated with adsorption and sample 
collection is that the sample that is collected in the bag must 
be analyzed as soon as possible after collection if one is going 
to determine quantitatively the amount of organic vapor in that 
bag sample. The longer the sample stays in contact with the bag, 
the greater the adsorption will be of the organic vapors on the 
surface of the bag and, therefore, the lower the concentration of 
the organic vapors in the air sample. 

If one is interested here in only doing a qualitative analy
sis of the organic vapors, that is identify what vapors are 
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present in the air sample, the. bag ~e~tainly is~ convenient.way 
of taking the sample. If one 1n add1t1on to gett1ng the qual1ta
tive analysis desires to quantitate one or more of the specific 
organic vapors in the sample, the bag sample should be analyzed 
within an hour of taking this sample. If the bag sample cannot 
be analyzed this soon, it is recommended that one use the char
coal tube technique explained in the next section. 

Ther~ are two considerations to be given relative to the 
size of the bag and, therefore, the size of the sample taken. 
The first consideration is the amount of sample needed by the 
laboratory for its analysis. If the analysis is to be done by 
gas chromatography directly on the air sample, in general only 1 
to 5 mL of sample would be required for the analysis. Therefore, 
this does not ·become a major consideration here. If, however, 
other analytical techniques were to be used that would require 
significantly higher volumes of sample, this should be taken into 
account. -· - -

The other consideration is the sampling time. The Model 
580B samples at the rate at which the bag attached to the exit 
port of the 580B will be filled. If the bag can conveniently 
hold 10 liters of air, this means that the sampling time can be 
up to 20 minutes. In general, collection techniques using the 
Model 580B are not intended to supply a four or eight hour inte
grated sample. They are used simply to help identify the materi
als contributing to a high concentration and possibly the analy
sis of individual toxic organic vapors in that particular air 
sample. Thus, a 20 minute limitation on sampling time should not 
be too severe. 

Certainly larger bags could be used on the exit of the 580B, 
allowing up to several hours of sampling time should this be 
desired. The difficulty then becomes that the bags are quite 
large and physically become difficult to manipulate. It was 
recommended back in the Calibration Section that perhaps a 10 
liter bag would certainly be the convenient bag for the calibra
tion of the 580B. It would appear to be also a convenient bag 
for collection of the samples. For this purpose, a bag that has 
no adsorbed vapors on the interior surface is evacuated and 
closed to the atmosphere. Several of these bags could be carried 
in a very small container. When the Model 580B is reading high 
values, and it is impossible to determine the source of the high 
values, then a bag can be connected to the exit port of the 580B 
and immediately opened to accept the sample exiting the 580B. 
The bag is kept connected to this exit as long as the 580B is 
giving high readings or until the bag has reached its volume 
capacity. At this point, the bag is removed from the exit port 
of the 580B, immediately closed, and returned to the laboratory 
for analysis. 

6.3 COLLECTION USING CHARCOAL TUBES 

. A technique very common in industrial hygiene-type analysis 
1s to use a small charcoal tube as a collection device. An air 
sample is pulled through the charcoal tube at a known flow rate 
for a known period of time. This flow rate and time determine 
the total volume of air or total sample size. The organic vapors 
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ln the air are adsorbed on the charcoal in the tube. These 
vapors are then desorbed from the charcoal by adding a known 
volume of desorbing solvent, usually carbon disulfide. The 
organics end up in the carbon disulfide. The carbon disulfide is 
then injected into a gas chromatograph using Flame Ionization 
Detection. The individual organic vapors can then be identified 
and quantitated. 

The usual charcoal tubes that are used for this type of work 
contain two sections. One section has approximately 100 milli
grams of charcoal and a backup section has 50 milligrams. The 
backup section is analyzed separately from the main section to 
determine if there is organic vapor breakthrough in the main 
section. These particular size tubes have a recommend•:!d maximum 
flow in the n~ighborhood of 250 to 300 mL/min. The exit of the 
Model 580 is at 5,00 mL/min. The most advantageous way of using a 
smaller charcoal tube would be to split the exit stream and pass 
it through two parallel charcoal tubes. This would give approxi
mately 250 mL through each tube. For analysis purposes, the 
charcoal of each tube is removed and combined using double the 
amount of solvent that would be required for a single tube. 

The amount of total air that can be passed through charcoal 
tubes certainly depends on the concentration of organic vapor in 
the air. It also depends to some extent on the particular organ
ic vapor. In general, a total sample through the smaller char
coal tube of 10 liters is a reasonably safe number to use. Since 
the flow is split exiting the 580B using the smaller charcoal 
tubes, only 250 mljmin is going through the tube. It would take 
40 minutes to accumulate 10 liters passing through each of the 
tubes. There are charcoal tubes available in the marketplace 
containing 300 milligrams of charcoal in the front section and 
150 milligrams of charcoal in the rear section. These tubes have 
correspondingly larger diameter and can accommodate hiqher volu
metric throughputs. One of these tubes could be hooked to the 
exit of the 580B without doing the split. Conceivably since it 
contains 3 times the amount of charcoal, a safe operating total 
volumetric throughput would be approximately 30 liters. This 
would be a full hour's operating time on the Model 5808. Again, 
it must be stressed that the 580B when used in the particular 
form, is not being used as a personnel sampler to end up with the 
time weighted average concentration over an eight hour period. 
The intent here is to identify the high level organics observed 
on the 580B and to quantitate them following identification to 
determine the safe working area. 
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SECTION VII 
CO~UNICATION 

The 580B provides a serial (as opposed to parallel) 
communication port. There is also a communication cable provided 
for easy link up to a serial printer or RS-232 port of a 
computer., Logged data may be "dumped" (sent through the 
communication port) to a serial printer. Many of the 580B param
eters may be set by a remote computer by using the serial port 
and the 580B communication software (the software is an option, 
part number 580A-9014). 

Note: The serial port is not to be used in a hazardous location. 

7.1 PRINTER 

The 580B can be instructed to send all of its logged data 
through the serial port to a printer (or a dumb terminal). The 
580B printer mode should be selected (see Section 2.7.4).The 
serial communication cable should then be plugged into the RS-232 
port at the rear of the instrument and the other end of the cable 
plugged into the serial port of a printer. The 580B should 
finally be instructed to output to the printer (see section 
2.7.1). 

7.2 COMPUTER 

The 580B provides capabilities for remote operation. 
Appendix A includes a detailed technical explanation of the 580B 
printer and computer interface protocol. The information in this 
appendix is sufficient for custom software to be developed for 
interfacing to the 580B. Thermo Environmental however has 
developed communication software which implements all of the 
available communication capabilities in a simple "menu driven" 
format. Remote communication may also be accomplished by using 
generic communication software package such as CrossTalk. Appen
dix A will be helpful if this route is taken. 

NOTE: Generally, the RS-232 port on an IBM PC (or compatible) is 
a male connector. Since the communication cable provided with 
the 580B is also male, a "gender changer" (a DB-25 connector 
which converts from male to female) is needed. 

7.3 COMMUNICATION SOFTWARE <OPTIONAL) 

There is communication software available which will run on 
an IBM PC or compatible. The software provides the capability of 
obtaining or changing the 580B parameters (alarm setting, 
response factor, or operating mode to name a few). Logged data 
may be stored to disk or printed to a parallel printer. concen
trations may be read and displayed on the computer screen. There 
are a few operations which may not be accomplished remotely (for 
obvious reasons). The lamp may not be changed remotely. The 
lamp and pump may not be turned on from the computer either. 
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NOTE: The communication software will not work unless the 580B is 
attached via the communication cable. 

7.3.1 HOW TO GUIDE FOR COMMUNICATION SOFTWARE 

#1. The 580B must be turned on and connected to the computer's 
RS-232 port. The 580B must be in the computer mode (this is the 
default setting). 

#2. The floppy disk should be inserted into the computer. Type 
5808 (this software was originally developed for the 580B) and 
then hit return. The introduction screen will appear. 

#3. The software defaults to 2400 baud (as does the 580B). If 
some other baud rate is desired it must match the setting on the 
5808. 

#4. After selection of the baud rate press return. The main 
menu will appear. 

NOTE: If the computer's screen goes blank and the main menu does 
not appear, then there is a problem with the communication link. 
Check to be sure that the communication cable is plugge!d into the 
RS-232 port and that the 580B is on. 
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5808 RS-232 

COt.lt.lUNICATIONS PORT 

COt.lt.lUNICA TIONS CABLE 

P/N 16843 

Ftt.lALE TO FEt.lALE ----------l 
GENOER CHANGER 

P/N 11439 

Figure 7.1 
Serial Printer Communication 
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RS-232 co-..-..uNICATIONS -

PORT (SERIAL POR1) 

Figure 7.2 
Computer Communication 
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SECTION VIII 
FLOW CHART 

There are two flow charts which illustrate the structure of 
the 580B software. The first is a "Quick Start-up" flow chart. 
Much of the detail is not included in this flow chart in order to 
diagram the basic structure of the software. The second flow 
chart includes extensive detail of each screen and the function 
of the seven buttons. These flow charts provide an easy method 
for determining how to get at each of the many facilities 
provided by the 580B. 

8.1 QUICK START-UP 

The Quick Start-up flow chart shows each of the top level 
screens. The screens are ordered according to the hierarchy of 
the 580B software. The particular button (which advanced the 
580B to the next screen) is shown in parenthesis above each 
screen. This flow chart does not illustrate any of the 
associated screens or operations (see the detailed flow chart for 
more in depth information). 

The Quick Start-up flow chart should be fully understood 
before moving on to the more detailed flow chart. The best way 
to learn each of the flow charts is to have the 580B with you and 
to follow along verifying each step. 

8.2 DETAILED FLOW CHART 

The detailed flow chart illustrates many of the lower level 
screens as well as the function of buttons. Screens are shown in 
rectangles with the text written inside. The buttons are shown 
in ellipses (actually a rather flattened ellipse) with the button 
identifier written inside. There are a few conventions which 
need to be explained. The button identifiers have been abbrevi
ated. For example the +/INC button is simply denoted as +. When 
two buttons need to be pressed simultaneously each identifier is 
shown with a slash between them. For example RESET/+ indicates 
that the RESET and +/INC buttons should be pressed together. 
Arrows indicate the direction of flow from one screen to the 
next. 
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1 .................................................. ················-···································· 

2 

!MAX HOLD • 101 
L PPM- 101.2 

1 

~AMP OUT 3 r----------------~ 
~-------------+------------~ ,,,,,,,,, 

<MODE/STORE> 

1 THE THREE SCREENS IN THE BOXED AREA REPRESENT THE RUN 
MODE SCREENS. IF THE LAMP IS NOT LIT THEN SCREEN ONE 
WILL BE ENABLED. ONCE THE LAMP IS LIT SCREEN TWO OR 
THREE WILL BE ENABLED DEPENDING ON THE THE CURRENT 
OPERATING MODE. IF THE CURRENT OPERATING MODE IS MAX 
HOLD THEN SCREEN TWO WILL BE ENABLED. OTHERWISE 
SCREEN THREE WILL BE ENABLED. THE OPERATING MODE IS 
SELECTED IN THE PARAMETERS SECTION. 

2 THE 580B'S OPERATING PARAMETERS ARE ALL CONTAINED IN 
THIS SECTION. A BRIEF DESCRIPTION OF EACH PARAMETER 
IS GIVEN BELOW. 

3 

PPM • 101.2 

LOC.CODE 000001 
PPM • 101.2 

OPERATING MODE 
AUTO LOGGING 
AVERAGING INTERUAL 
ALARM SETTING 

1 MAX HOLD OR NORMAL CONCENTRATION METER 

LAMP SETTING 
RESPONSE FACTOR 
CALIBRATION 
FREE SPACE 

1 AUTOMATICALLY STORES CLOGS) DATA AT PRESET INTERVAL 
1 FROM ONE SECOND UP TO FOUR MINUTES 
r ALARM WILL SOUND WHEN ALARM LEVEL IS EXCEEDED 
1 SELECTS 10.0 OR 11.8 EV LAMP <SERIAL NUMBER ALSO> 
r CORRELATES AN ORGANIC TO THE CALIBRATION GAS 
r SECTION WHERE 5808 IS CALIBRATED 
r INDICATION OF AMOUNT OF ROOM LEFT FOR DATA STORAGE 

3 THESE ARE THE SCREENS USED FOR LOGGING <STORING> DATA 
POINTS. AFTER ENTERING THE DESIRED LOCATION CODE. 
SIMPLY PRESSING THE MODE/STORE SWITCH WILL LOG THE 
VALUE CAS WELL AS A DATE AND TIME STAMP> AND RETURN 
OPERATION TO THE RUN MODE. 

4 THE ACCESS <SECURITY> LEVEL IS SET IN THIS SECTION. 
ACCESS LEVEL THREE GIVES THE OPERATOR ACCESS TO ALL OF 
THE 580B'S FACILITIES. LOWER ACCESS LEVEL ZERO ARE 
PROGRESSIVELY MORE RESTRICTIVE. ACCESS LEVEL ZERO 
ONLY ALLOW READ HlG AND LOGGING OF DATA. 

Figure 8.1 
Quick Flow Chart 
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A.l INTRODUCTION 

APPENDIX A 
COMMUNICATION 

The 5~0B is capable of communicating over an RS-232 link 
with any peripheral device which adheres to the communication 
protocol outlined in this document. The 580B will communicate 
with a peripheral device in one of two modes. While in the 
PRINTER mode the 580B responds to commands from its keypad and 
can be commanded to send characters out its RS-232 port to a 
peripheral device. In the COMPUTER mode the 580B responds to 
commands from a peripheral computer and can be commanded to send 
and receive data and to perform other tasks. Regardless of the 
mode used, the 580B sends and expect:S.i~~~ei.Y.a ... diata in the 
following format: 

No Parity 
1 Start Bit 
8 Data Bits 
1 Stop Bit 
Baud Rate = 150, 300, 600, 1200, 2400, 4800 or 9600 

The Baud Rate may be selected from the 580B keypad (see 
Section 2.7) 

A.2 PRINTER MODE INTERFACE 

In the PRINTER mode the 580B can be instructed to send its 
log data out the RS-232 port to a peripheral device such as a 
printer. 

Th€ 580B can be manually instructed from its keypad to 
output its log data. In this case the 5BOB sends all the log 
data points it has acquired thus far. The log data is saved in 
580B memory and will NOT be automatically erased upon output. 
While in the PRINTER mode, the 580B log data file must be erased 
(reset) from the keypad. An example of a log data output is 
shown on page A-17. Notice that the 580B also sends header 
information which includes the following parameters: instrument 
number, user ID, and mode of operation. The date at the top of 
the header corresponds to the time when=the~first log data point 
was taken with the parameters set as shown in the header. If any 
of the parameters are changed and then new log data points are 
acquired, the 580B will send an updated header before it sends 
the new data points. It is also important to note that every log 
data point is time stamped to show when it was stored. 
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HARDWARE INTERFACE, PRINTER MODE 

580B PERIPHERAL 

___ )RxD TxD (B) 
CTS (E) ( 
GND (A)_ 

____ DTR (or "printer ready") 
GND ----

The connections shown above are required before the 580B can 
successfully send its log data to the peripheral. An example of 
a cable used for PRINTER MODE communication is shown be!low: 

SAMPLE CABLE,.580B TO HP THINKJET PRINTER 

580B PRINTER 

TxD (B) )RxD (3) 
CTS (E) ( ____ DTR ( 2 0) 
GND (A) ____ GND ( 1) 
GND (F) ____ GND (7) 

Thinkjet connector = TRW/CINCH DB-25P plug connector 

Please remember that the 580B must be placed into the PRINT
ER mode prior to output of log data to a printer. This is done 
from the 580B keypad. 

HARDWARE HANDSHAKING, PRINTER MODE 

The 5SOB will send log data out the port to a peripheral 
device as long as its CTS line is asserted (+V). If the periph-
eral has temporarily fallen behind, and consequently clears its ~ 
DTR line (-V), the 5SOB will stop transmitting data. It will 
resume transmitting as soon as the peripheral reasserts (+V) its 
DTR line. 

A.3 COMPUTER MODE INTERFACE 

In the COMPUTER mode the 580B will respond to commands sent 
by a peripheral computer. The 580B will respond to 3 types of 
commands; DO, GET, and SET -C..OIIllilaD.ds. 

An example of a DO command is "DO RESET LOG (ret)" in which 
the 5808 is instructed to reset its log which, in effect, clears 
all previously stored log data points. 

A GET command such as "GET ALARM (ret)" allows the peripher
al to change a specified parameter in the 580B to a value provid
ed by the peripheral. 

A combination of DO, SET, and GET commands allow the opera
tor at the peripheral to perform a variety of functions needed to 
prepare a 580B for acquiring data. 

The 5SOB can also be operated under "computer control". For 
example, the 580B can be commanded to acquire readings at speci
fied intervals and then store the readings in a log data file. 
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The 5808 can subsequently be commanded to send its log data to a 
printer, a file or the screen of the peripheral computer. This 
can all be accomplished through commands issued by the peripheral 
computer. So, effectively the 5808 is under "computer control". 

HARDWARE INTERFACE, COMPUTER MODE 

5808 COMPUTER 

TxD (B) _________ )RxD 
RxD (C) ( TxD 
CTS (E)( DTR 

DSR 
GND (A) GND 

CTS 
RTS 

The connections shown above are required before the periph
eral computer can successfully communicate with the 5808. In 
addition, the 580B must be placed into COMPUTER mode. This is 
done from the 5808 keypad. 

An example of a cable used for COMPUTER MODE communication 
is shown below: 

SAMPLE CABLE, 580B TO IBM PC 

5808 COMPUTER 

TxD (B) )RxD ( 3 ) 
RxD (C)( TxD ( 2) 
CTS (E) ( DTR (20) 

DSR ( 6) 

GND (A) GND (7) 
GND (1) 

CTS (5) 
RTS ( 4) 

If the peripheral's DTR line is asserted (+V), the_580B_will 
look for and then respond to peripheral commands. As long as DTR 
remains high, the 5808 will NOT perform functions such as count
ing, updating the display, storing log data, etc. If DTR is 
asserted, the 5808 will display the following message: 

"COMPUTER LINK" 
"WAITING FOR COMM" 

The 580B must be allowed lOOms between the time the periph
eral asserts DTR and the time it sends the 580B its first mes
sage. If the 5808 is busy communicating the display will read: 
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"COMPUTER LINK" 
"COMMUNICATING" 

When DTR is low (-V), the 580B will return to its normal 
mode of operation where it counts, updates the display, etc. and 
will NOT respond to peripheral commands. 

XON/XOFF HANDSHAKING, COMPUTER MODE 

If the 5808 is transmitting log data and detects that an 
XOFF has been received, it will stop transmitting. The 580B will 
not resume transmission until the peripheral device sends XON. 
The 580B will respond to XON and XOFF characters only if it is 
NOT communicating with the computer (i.e., if 580B CTS is NOT 
asserted). 

It is important to note that if the 580B receives an XOFF it 
_.-=.._.:.. ~k-~ .. will stop transmitting and will simply wait~ for:u~~pa;:.ipher--al, to 

send XON, it will not acquire data, update the display or perform 
other functions. The 580B is essentially "locked up" until it 
receives XON. For this reason, it would be good programming 
practice to send out an XON to the 580B prior to 580Bjperipheral 
communication and afterwards also. Consequently, if an XOFF 
character is sent to the 580B inadvertently, the 580B will not be 
locked up indefinitely. 

PERIPHERAL/5808 COMMAND MESSAGES 

A command me~ssage is a string of upper-case ASCII characters 
terminated by an ASCII carriage return. The carriage return may 
immediately follow the command or a space may separatt::! the com
mand and the carriage return as shown in the example below. The 
command messages which the 5808 will accept from the peripheral 
are listed in TABLE A.l. The 580B will accept the messages as 
shown in TABLE 1 or the command portion of the message can be ~ 
abbreviated as follows: 

"S R F 01.00 (ret)" instead of 
"SET RESPONSE FACTOR 01.00 (ret)" 

Please note that the abbreviation must contain the first 
letter of each and every word of the command. There are some 
additional guidelines for abbreviating the SET OPERATING MODE 
commands. 

If the abbreviated version of a command is sent, 
an ASCII blank must separate each letter of the command and must 
separate the command from the data. Note that the command mes
sage will contain data only if a SET command is being sent. 

If the spelled-out version of a command is sent, an ASCII 
blank must separate each word of the command and must separate 
the command from the data. 

Every SET command message contains a data value. The data 
sent as part of a SET command must conform to the formats de
scribed in TABLE A.l. It is important to note that the 580B does 
NOT perform error-checking on data sent as part of a SET command. 
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It is up to the user to insure that the data value is "reasona
ble" and formatted as shown in TABLE A.l. 

The following are examples of valid command messages: 

"SET ACCESS LEVEL 3 (ret)" 
or ~sAL 3 (ret)" 

"SET REAL TIME 02/15/86 1723 (ret)" 
or "S R T 02/15/86 1723 (ret)" 

5808/PERIPHERAL RESPONSE MESSAGES 

A response message is a string of upper-case ASCII charac
ters terminated by an ASCII carriage return. The response mes-
sages~ which: thee~OB will send to the peripheral are listed in '~~r:~;nte1'"B 
TABLE A.1. The messages which the 580B sends in response to a -
GET command contain data formatted as shown. The notes which 
follow TABLE A.1 describe the GET command response messages in 
more detail. 

SOFTWARE HANDSHAKING, COMPUTER MODE 

Every command message must be preceded by the "WAKE 
UP /PROCEED" sequence. This sequence begins when the peripheral 
sends a WAKE UP ("?") character to the 580B. The 580B must 
respond with a PROCEED ("!") character before the computer can 
send a command message. In the discussion 
to follow, the WAKE UP/PROCEED sequence will be referred to as 
(WAKE UP/PROCEED). 

The peripheral sends command messages to the 580B an entire 
line at a time. When the 580B receives the command line it will 
echo the line back to the peripheral. The peripheral will exam
ine the echo to determine if the 580B received the command cor
rectly. If the echo was correct, the peripheral will signal the 
580B with the PROCEED character. The 580B will then perform the 
task specified by the command message. In the discussion ahead, 
the command message and echo sequence will be referred to as 
(COMMAND/ECHO/PROCEED). 

The software handshaking sequences for each of the 3 types 
of commands are given below: 

DO COMMANDS 

The handshake sequence for a DO command is as follows: 

1. (WAKE UP/PROCEED) 
2. (COMMANDS/ECHO/PROCEED) 
3. 5808 performs task 
4. 5808 sends PROCEED or ERR 

. If the 580B was able to successfully complete the task it 
Wlll send a PROCEED character in step 4, otherwise it will send 
the error message ("ERR"). 
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GET COMMANDS 

The handshake sequence below applies to all of the GET 
commands with the exception of GET LOG DATA and GET CONTINUED 
LOG: 

1. (WAKE UP/PROCEED) 
2. (COMMAND/ECHO/PROCEED) 
3. 580B sends data message 
4. Peripheral echoes data message 
5. 580B sends PROCEED or ERR 

The message sent by the 580B in response to a GET command 
are shown in ·TABLE 1. When the peripheral receives the message 
containing the data it echoes the entire message back to the 
580B. If the echo is correct the 580B will send the PROCEED 

.-.character so that the peripheral knows it received -t-h'eo.: d~~ 
correctly. If the echo is not correct, the 580B will S·end "ERR". 

The GET LOG DATA and GET CONTINUED LOG commands differ from 
the other GET commands in that the 580B sends an indefinite 
number of data values. The handshake sequence for these commands 
is as follows: 

1. (WAKE UP/PROCEED) 
2. (COMMAND/ECHO/PROCEED) 
3. 580B sends a log data point message 
4. If message = "EOT" (end of transmission) then DONE, 

otherwise go on to step 5. 
5. Peripheral echoes entire message 
6. 580B sends PROCEED or ERR 
7. Peripheral sends PROCEED 
8. Go to step 3 

In step 4, the 580B sends "EOT" if it has sent all the log 
data points available. If some time later the peripheral sends 
"GET CONTINUED LOG (ret)" the 580B will send any additional data 
points it may have acquired since the GET LOG DATA con~and. In 
step 6, the 580B will send PROCEED if the peripheral echoed the 
message correctly in step 5. The 580B will also increment its 
data buffer pointer. If however, the peripheral did NOT correctly 
echo the message in step 5, the 580B will send "ERR" in step 6 
and will NOT increment its data buffer pointer. This means that 

_ ,__ ~ .t .. ~e next time _through step 3, the 580B will send the sama=-datfi..:.~"" ,_ ___ ·-
point again. In either case, the peripheral must send a PROCEED 
in step 7. 

SET COMMANDS 

The handshaking sequence for a SET command is as follows: 

1. (WAKE UP/PROCEED) 
2. (COMMAND/ECHO/PROCEED) 
3. 580B sets parameter to value 
4. 580B sends PROCEED or ERR 
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In step 3 the 580B sets the parameter specified by the 
command to the value provided by the peripheral in the command 
message. The data value sent in the SET command message must be 
formatted as shown in TABLE 1. If the 580B is able to success
fully set the parameter it will send the PROCEED character, 
otherwise it will send "ERR". 

NOTE: The 'flowcharts shown in Figures A.1 - A. 4 are included to 
further explain the software handshaking sequences required for 
successful communication between the peripheral and the 580B. 

TABLE A.1 
MESSAGE FORMATS 

PERIPHERAL COMMAND 

DO COMMANDS 

DO END COMMUNICATIONS (ret) 
DO RESET LOG (ret) 

GET COMMANDS 

GET ACCESS LEVEL (ret) 
GET ALARM SETTING (ret) 
GET CONTINUED LOG (ret) 
GET INSTRUMENT NUMBER (ret) 
GET LOCATION CODE (ret) 
GET LOG DATA (ret) 
GET OPERATING MODE (ret) 
GET MAX READING (ret) 
GET RATEMETER READING (ret) 
GET REAL TIME (ret) 
GET USER ID (ret) 
GET RESPONSE FACTOR (ret) 
GET SPAN CONCENTRATION (ret) 
GET VERSION NUMBER (ret) 
GET LOGGING INTERVAL (ret) 

SET COMMANDS 

580B RESPONSE 

(ret) 
(ret) 

ACCESS LEVEL I (ret) 
ALARM SETTING IIII (ret) 
(see notes which follow) 
INSTRUMENT # IIIIII (ret) 
LOCATION CODE IIIIII (ret) 
(see notes which follow) 
OPERATING MODE: ASCII (50) (ret) 
LAST MAX VALUE IIII ASCII (8) (ret) 
LAST CONC VALUE IIII ASCII (8) (ret) 
REAL TIME CLOCK II/II/II IIII (ret) 
USER I.D. # IIIIIIIII (ret) 
RESPONSE FACTOR II.II (ret) 
SPAN CONCENTRATION IIII (ret) 
580B VERSION 1.0 (ret) 
I: II (ret) 

SET ACCESS LEVEL I (ret) ___ , __ (ret) 
(ret) 
(ret) 
(ret) 
(ret) 
(ret) 
(ret) 
(ret) 
(ret) 
(ret) 

SET ALARM SETTING IIII (ret) 
SET INSTRUMENT NUMBER IIIIII (ret) 
SET LOCATION CODE IIIIII (ret) 
SET OPERATING MODE ASCII (50) (ret) 
SET REAL TIME II/II/II/ IIII (ret) 
SET USER ID IIIIIIIII (ret) 
SET RESPONSE FACTOR II.II (ret) 
SET SPAN CONCENTRATION IIII (ret) 
SET LOGGING INTERVAL I:II (ret) 
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NOTES ON TABLE A.l 

The peripheral will receive data back from the 580B in 
response to a GET command only. The 580B response to a DO or SET 
command is the PROCEED ("!") character. This is because the 580B 
does not actually return data but signals the peripheral with the 
PROCEED character if it was able to perform the task requested. 
If for some reason the 580B is unable to perform the task it will 
send an error message "ERR" rather than PROCEED. 

The data values sent by the peripheral as part of a SET 
command message and the data received by the peripheral in re
sponse to a GET command must be formatted as shown in TABLE A.l. 

The data 'format codes used in TABLE 1 are described below: 

I 

III ... II 

ASCII (n) 

a single digit 

an integer "string", the number of 
I's shown indicates the length of 
the string. Note: the "string" MUST be 
the length specified, use leading zeros 
if necessary. 

an ASCII string with a maximum of 
n characters 

Several of the command messages listed in TABLE 1 require 
additional explanation. These comments are listed according to 
the command name: 

DO RESET LOG 

This command instructs the 580B to clear its log data file. 
All log data values acquired previously will be erased. N 

GET CONTINUED LOG 

This command instructs the 580B to send any log data points 
acquired since the last GET LOG DATA command. The format of the 
580B response will be the same as the response to the GET LOG 
DATA command. 

GET LOG DATA 

This command instructs the 580B to send all of i t.s log data 
points. The log data file is saved in 580B memory and is NOT 
automatically erased upon output. The log data file may be 
erased (reset) with the DO RESET LOG command. 

GET OPERATING MODE 

The 580B responds to a GET OPERATING MODE command by sending 
a string "MODE: ", followed by an ASCII string which describes 
the current 5808 mode of operation. The 580B responses to the 
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GET OPERATING MODE command are listed below: 

OPERATING MODE: CONCENTRATION METER NORMAL 
OPERATING MODE: CONCENTRATION METER MAX HOLD 

GET MAX READING 

The 5aoB responds to a GET.MAX.READING command by sending 
the max value as shown in TABLE A.l. After the 580B sends the 
max reading it resets the max value to O. 

GET REAL TIME 

The 580B will return its real time as an ASCII string in the 
following format: "05/29/86 1422" 

SET ACCESS LEVEL 

The access level must be an integer in the range o to 3 

SET INSTRUMENT NUMBER 

The instrument number is a string of 6 integers. If the 
instrument number = 2 then the number must be represented as 
000002 (i.e. leading zeros must fill in excess spaces). An 
example of a valid SET INSTRUMENT NUMBER command is "SET INSTRU
MENT NUMBER 000002 (ret)". 

SET LOCATION CODE 

The location code is a string of 6 integers. If the loca
tion code = 234 then the correct SET LOCATION CODE command is 
"SET LOCATION CODE 000234 (ret)". (Leading zeros must fill 
excess spaces.) 

SET OPERATING MODE 

As shown in TABLE A.l, the command SET OPERATING MODE must 
be followed by an ASCII string which describes the mode. The 
list of valid SET OPERATING MODE commands along with valid abbre
viations are listed below: 

SET OPERATING MODE CONCENTRATION (ret) 
s 0 M c (ret) 

SET OPERATING MODE MAX HOLD (ret) 
S 0 M M H (ret) 
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Figure A.l 
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ERROR COUNT 

INCREMENT TRANSMISSION 
ERROR COUNT 

Figure A. 2 
Software Handshake 
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NO 
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RETRY COUNTER 
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Figure A. 3 
Software Handshake 
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SET REAL TIME 

The format for setting the real time is as follows: 

II/II/II III! 

. , . • ......•. minutes (max= 59) 
.••.••.••.• hours (max=23) 

............. ~~~ .. year 
...........•..... day 

..................... month 

For examplE~: SET REAL TIME 02/15/86 1723 (ret) 

SET USER ID 

This instructs the 580B to set its real time 
clock to February 15, 1986 5:23 p.m. 

The user ID is a string of 9 integers. To set user ID = 66, use 
the following command "SET USER ID 000000066 (ret)'' (leading 
zeros must fill in excess spaces). 

580B VER. 1.1 
07/11/88 1508 
INSTRUMENT # 
USER I.D. # 
OPERATING MODE: 

07/11/88 1508 
07/11/88 1508 
07/11/88 1508 
07/11/88 1508 
07/11/88 1508 
07/11/88 1508 
07/11/88 1509 
07/11/88 1509 
07/11/88 1509 
07/11/88 1509 
07/11/88 1509 

07/11/88 1509 
INSTRUMENT # 
USER I.D. # 
OPERATING MODE: 

07/11/88 1509 
07/11/88 1509 
07/11/88 1509 
07/11/88 1509 
07/11/88 1509 
07/11/88 1509 

580000 
014569373 
CONC. METER, MAX HOLD 

LOC. PPM STATUS 
000000 0012 
000001 0047 
000002 0000 
000003 0050 
000004 0021 
000005 0010 
000006 0061 
000007 0046 
000008 0004 
000009 0104 ALARM 
000010 0076 

580000 
014569373 
CONC. METER 

LOC. 
000011 
000012 
000013 
000014 
000015 
000016 

PPM STATUS 
0000 
0064 
0052 
0001 
0007 
0101 ALARM 

Figure A.S 
Data Log Output 
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-----------------·-----------------------------------------------
BILL OF MATERIALS 

580S-6048 
THERMO ENVIRONMENTAL INSTRUMENTS 

-----------------·-----------------------------------------------
QUAN. PART NUMBER 

1 11695 

1 11696 

1 11697 

1 11126 

1 11694 

1 11716 

1 11717 

1 11723 

1 9296 

1 11097 

2 10391 

3 10376 

1 5609 

2 5605 

1 10399 

2 10372 

3 10390 

1 9333 

1 10790 

1 10847 

2 10862 

1 10928 

1 10929 

DESG. DESCRIPTION 

Ul 80C31 8 BIT MICROCONTROLLER 

U5 4040 BINARY COUNTER 

U6 4001 NOR GATE 

U7 LM7805 5 VOLT REGULATOR 

U9 7660 VOLTAGE CONVERTER 

UlO LM2904 DUAL OP AMP 

Ull CD40109B QUAD LEVEL SHIFTER 

U12 DG-444 ANALOG SWITCH 

U13 AD654 V/F 

U16 AD515 ELECTROMETER 

Cl,2 CAPACITOR, 33PF 

C3,13, CAPACITOR, lOUF 
16 

C4 

C5,15 

C6 

C8,9 

MONOLITHIC CAPACITOR, lOOPF 

MONOLITHIC CAPACITOR, .OlUF 

MONOLITHIC CAPACITOR, .002UF 

MONOLITHIC CAPACITOR, .lUF 

Cl1,12, CAPACITOR, 2.2UF 
18 

C17 MONOLITHIC CAPACITOR, .OlUF 

R1 RESISTOR, B.2K 

R2 RESISTOR, 100, 1/4W 

R3,24 RESISTOR, lOOK 

R4 RESISTOR, 75K 

R5 RESISTOR, 510K 
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----------------------------------------------------------------
BILL OF MATERIALS 

580S-6048 
THERMO ENVIRONMENTAL INSTRUMENTS 

----------------------------------------------------------------
QUAN. PART NUMBER DESG. DESCRIPTION 

1 10930 R6 RESISTOR, 270K 

1 5986 R7 RESISTOR, 3.3K 

1 10939 R8 RESISTOR, 50, 5W 

2 10704 R9,30 RESISTOR, 100, 1/2W 

5 10864 R12-14 RESISTOR,~lOK 

17,20 

1 10938 

1 6025 

2 2219 

1 10786 

6150 

1 6116 

1 10846 

1 10936 

1 10863 

1 11641 

3 11807 

2 11829 

1 11850 

1 10557 

1 10446 

1 11398 

1 11418 

1 11419 

R15 RESISTOR, 68K 

R16 RESISTOR, 39K 

R18,19 RESISTOR, 33K 

R21 RESISTOR, 330 

R22 RESISTOR, 50M 

R23 RESISTOR, 4.02M 

R25 RESISTOR, 10 

R26 RESISTOR, 2K 

R27 RESISTOR, 1K 

RN1 NETWORK, 4.7K X 6 

CR1,2, IN4148 
3 

CR5,12 IN5339 

CR13 IN5820 

Y1 7.373 MHZ 

J1 RADIAL SMC 

J4 2 PIN AMP, .100 CENTER 

J5 4 PIN MTE 

J6 3 PIN MTE 

D-3 



------------------------------------------------------·----------
BILL OF MATERIALS 

580S-6048 
THERMO ENVIRONMENTAL INSTRUMENTS 

-----------------------------------------------------------------
QUAN. PART NUMBER DESG. DESCRIPTION 

1 11405 J7 2 PIN AMP .156 CENTER 

2 580S-6040 F1,2 .125 AMP FUSE ASSEMBLY 

2 12138 S1,2 SPST SWITCH, DUAL 

3 11762 Q1-3 2N4403 

1 11759 Q5 2N4401 

1 11773 Q6 IRF523 

1 580S-2057 PCB BLANK 

D-4 

' . ' 



0 

t/1-----....... 

G OCEJ [::~::::::::1 ° 
0 

0 
g o 

0
·o o o o o o 

0 
g\D 

o o 0 0 ~ oQoC8 o ~\.J 
0 0 \.J 0 0 

§ 
0 

US' 

0 

J.3 

Figure 0.2 

0 0 

uc 
0 

0 
0 

0 

0 
0 

0 
0 

0 
0 

I o o 0 

'o c; c; o o o-o o o c; oo o o c, 01 t__ _______ _j 

Memory Board Loading Drawing 

D-5 

JZ 



--------------------------------------------------------·--------
BILL OF MATERIALS 

580S-6047 
THERMO ENVIRONMENTAL INSTRUMEN~rs 

--------------------------------------------------------·--------

QUAN. PART NUMBER DESG. DESCRIPTION 

1 11689 U1 74HC373 

1 

1 

1 

1 

1 

1 

1 

4 

4 

1 

1 

1 

11728 

11687 

11688 

11691 

11685 

11151 

11699 

10378 

10372 

10789 

11374 

U2 27C256 8K EPROM 

U3 48Z08 8K X 8 BATTERY BACKED RAM 

U4 74HC259 OUTPUT PORT 

us 48T02 2K X 8 TIMEKEEPER RAM 

U6 MAX232 RS-232 CHIP 

U7 74HC138 

U8 74HC36 

C1-3, lUF CAPACITOR 
5 

C4,6, MONOLITHIC CAPACITOR, .11JF 
7,8 

R1 RESISTOR, 3K 

X7 28 PIN SOCKET 

580S-2056 (16839) PCB BLANK 
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APPENDIX F 
COMMON ORGANIC SOLVENTS AND GASES DATA SHEET 

CHEMICAL MATERIALS F.W. 
(G/MOLE) 

Acetaldehyde 
Acetamide 
Acetic Acid 
Acetic Anhydride 
Acetone 
Acetonitrile 
Acetophenone 
Acetyl Bromide 
Acetyl Chloride 
Acetylene 
Acrolein 
Acrylonitrile 
Allyl Alcohol 
Allyl Chloride 
Aniline 
Anisole 
Ammonia 
Arsine 
Benzaldelyde 
Benzene 
Benzonitrile 
Benzotriflouride 
Benzyl Chloride 
Biphenyl 
Bromine 
Bromobenzene 
1-Bromobutene 
2-Bromobutene 
1-Bromo-2-Chlorethene 
Bromochloromethane 
1-Bromo-2-Flourobenzene 
Bromoform 
1-Bromo-2-methy1 propane 
2-Bromo-2-methyl propane 
1-Bromopentane 
2-Bromopropane 
2-Bromopropene 
1-Bromopropene 
3-Bromopropene 
2-Bromothiophene 
M-Bromotoluene 
0-Bromotoluene 
P-Bromotoluene 
1,3-Butadiene 
Butane 

44.05 
59.07 
60.05 

102.1 
58.1 
41.1 

120.15 
122.96 

78.50 
26.02 
56.06 
53.06 
58.1 
76.5 
93.1 

108.13 
17.03 
77.9 

106.12 
78.1 

103.12 
146.11 
126.6 
154.21 
159.81 
157.02 
137.03 
137.03 
143.42 
129.39 
175.01 
252.8 
137.03 
137.03 
151.05 
123.00 
123.00 
120.98 
120.98 
163.04 
171.04 
171.04 
171.04 

54.1 
58.12 
90.19 

DENSITY 
(G/ML) 

0.788 
1.159 
1.049 
1.10 
0.79 
0.79 
1.033 
1.52 
1.104 
0.90 
0.8389 
0.8004 
0.85 
0.94 
1.02 
0.9956 

gas 
gas 

1.053 
0.88 
1.010 
1.1886 
1.10 
0.992 
3.1023 
1. 495 
1.276 
1.255 
1. 723 
1.991 
1.593 
2.9 
1.260 
1.189 
1. 218 
1.354 
1.310 
1.413 
1.398 
1.684 
1.4099 
1.431 
1.431 

gas 
gas 

.842 

* BP 
** IP 

Boiling Point Degrees Centigrade 
Ionization Potential 

BP 
coc)* 

21 
221 

116-117 
138-117 

56 
82 

202 
75-75 

52 

53 
77 

96-98 
44-46 

184 
154 

178-185 
80 

188 
102 

177-181 
255 

58.8 
156 

100-04 
91 

106-07 
68 

150 
150-01 

90-92 
72-74 

130 
71 
59 

58-63 
70-71 

149-151 
183.7 

58.60 
184 

9.07 
10.63 

9.14 

I.P. 
(EV)** 

10.21 
9.77 

10.37 
9.88 
9.69 

12.22 
9.27 

10.55 
-,·~:.:..U-.02 

11.41 
10.10 
10.91 
9.67 
9.9 
7.70 
8.22 

10.15 

9.53 
9.25 
9.71 
9.68 
9.14 

10.55 
8.98 

10.13 
9.98 

10.63 
10.77 
8.99 

10.47 
10.09 

9.89 
: -:: i. .-¢£l • 1 0 

10.18 
10.08 

9.30 
9.70 
8.63 
8.81 
8.79 
8.67 

*** TWA Time Weighted Average = Parts Per Million 

F-1 

TWA 
(PPM)*** 

200 

10 
5 

1000 
40 cell 

0 .·1 
10 

2 
1 
5 

0.05 

1 

1 

0.1 

0.5 

1000 



.. I_; 0.. • 

CHEMICAL MATERIALS F.W. DENSITY 
(GfMOLE) (GfML) 

2-Butanone 72.1 0.81 
1-Butene 56.10 0.6255 
N-Butyl Acetate 116.2 0.88 
S-Butyl Acetate 116.2 0.88 
N-Butyl Alcohol 74.1 0.81 
N-Butyl Amine 73.1 0.73 
S-Butyl Amine 73.1 0.73 
T-Butyl Amine 73.1 0.73 
N-Butyl Benzene 134.21 0.8604 
S-Butyl Benzene 134.21 0.8604 
T-Butyl Benzene 134.21 0.8669 
N-Butyraldehyde 72.10 0.8016 
N-Butyric Acid 88.10 0.959 
N-Butyronitrile 69.10 0.7954 
Camphor 152.2 0.99 
Carbon Dioxide 44.01 gas 
Carbon Monoxide 28.01 gas 
Carbon Tetrachloride 153.8 1.59 
Chlorine 70.90 gas 
Chlorobenzene 112.6 1.10 
Chloroform 119.4 1.48 
1-Chloro-2-Methylpropane 92.57 .883 
2-Chloro-2-Methylpropane 101.64 .851 
1-Chloropropane 78.54 .892 
2-Chloropropane 78.54 .859 
3-Chloropropane 76.53 .939 
2-Chlorothiophene 118.59 1.286 
M-Chlorotoluene 126.58 1.076 
0-Chlorotoluene 126.58 1.0826 
P-Chlorotoluene 126.58 1.0697 
M-Cresol 108.1 1.034 
0-Cresol 108.1 1.048 
P-Cresol 108.1 1.034 
Crotonaldehyde 70.09 0.853 
Cumene 120.2 0.86 
Cyanogen 52.04 0.9537 
Cyclohexane 84.2 0.81 
Cyclohexane 100.2 0.96 
Cyclohexanone 98.1 0.95 
Cyclohexene 82.1 0.81 
Cyclo-Octatetraene 104.15 0.925 
Cyclopentane 70.13 0.7460 
Cyclopentanone 84.11 1.4366 
Cyclopentene 68.12 0.744 
Cyclopropane 42.08 gas 
Diborane 27.68 gas 
Diazomethane 42.0 gas 

* BP - Boiling Point Degrees Centigrade 
** IP - Ionization Potential 

BP I.P. 
coc>* ( EV) -a·• 

80 9.53. 
9. 5e. 

124-26 10.01. 
111-12 9.91. 
117.7 10.04 

73 7€: 
63 8.7(1 
46 8. 64, 

183 8.69 
173-04 8.68 

169 8.68 
75 c~.-9. 86 

162 10.16 
115-17 11.67 

204 8.76 
13.79 
14.01 

77 11.47 
11.4B 

132 9.07 
60.5-61.5 11.3'7 

68-69 10.66 
51-52 10.61 
46-47 10.8:2 
34-36 10.78 
44-46 10.04 

127-29 8.68 
160-162 8.83 
157-159 8.83 

162 8.70 
203 8.52 
191 8.50 
202 8.38 
104 9.73 

152-154 8.75 
13.80 

80.7-81 9.98 
160-161 ~ ~-lQ. 0 

155 9.14 
83 8.95 

142-43 7.99 
50 10.53 

130-131 9.2.6 
44 9.01 

9.91 
11.00 

9.0 

*** TWA - Time Weighted Average = Parts Per Million 

F-2 

TWA 
(PPM)*** 

200 

150 
150 
100 

5 
5 i ) 

5 

2 mg/m 
5000 

50 
10 

1 cell 
75 

50 cell 

~~) 

5 cell 
5 cell 
5 cell 

2 
50 

300 
50 
50 

300 

0.2 



CHEMICAL MATERIALS 

Dibromodiflouromethane 
1,2-Dibromoethane 
1,3-Dibromopropane 
Dibutylphthlate 
M-Dichlorobenzene 
a-Dichlorobenzene 
P-Dichlorobenzene 
1,1-Dichlorethane 
1,2-Dichlorethane 
1,2-Dichlorethylene 
Dichloromethane 
1,2-Dichloropropane-
1,3-Dichloropropane 
2,3-Dichloropropane 
N,N-Diethyl Acetamide 
Diethylamine 
Diethyl Ether 
N.N-Diethyl Formamide 
Diethyl Ketone 
Diethyl Sulfide 
Diethyl Sulfite 
Dihydropyran 
Diisopropylamine 
1,1-Dimethoxyethane 
N,N-Dimethyl Acetamide 
Dimethyl Amine 
N,N-Dimethyl Aniline 
2,2-Dimethyl Butane 
2,3-Dimethyl Butane 
3,3-Dimethyl Butanone 
N,N-Dimethyl Formamide 
Dimethlyl Sulfide 
P-Dioxane 
Dipropyl Amine 
Durene 
Epichlorohydrin 
Ethane 
Ethanethiol 
Ethyl Acetate 
Ethyl Alcohol 
Ethyl Amine 
Ethyl Benzene 
Ethyl Bromide 
Ethyl Butyl Ketone 
Ethyl Chloride 
Ethyl Disulfide 
Ethylene Dibromide 
Ethylene Dichloride 

F.W. 
(GJMOLE) 

209.83 
187.87 
201.90 
278.3 
147.01 
147.01 
147.01 
99.0 
98.96 
97.0 
84.93 

112.-9£}._..._ 
112.99 
110.97 
115.18 

73.1 
74.12 

101.15 
86.13 
90.19 

138.19 
84.12 

101.2 
90.12 
87.12 
45.1 

122.2 
86.18 
86.18 

100.16 
73.09 
63.13 
88.1 

101.19 
134.12 
92.5 
30.07 
62_.13 -
88.1 
46.1 
45.1 

106.2 
109.0 
114.2 

64.52 
122.25 
187.9 
99.0 

DENSITY 
(GJML) 

2.297 
2.180 
1.937 
1.04 
1.288 
1.306 
1.241 
1.18 
1.256 
1.28 
1.325 
1.156 
1.190 
1.204 
0.925 
0.71 
0.7134 
0.908 
0.816 

.837 
1.883 
0.922 
0.72 
0.863 
0.937 
0.68 
0.96 
0.649 
0.662 
0.801 
0.9445 
0.846 
1.03 
0.738 
0.84 
1.18 

gas 
0.8315 
0.90 
0.80 
0.69 
0.87 
1. 45 
0.82 
0.9214 
0.993 
2.17 
1. 26 

* BP - Boiling Point Degrees Centigrade 
** IP - Ionization Potential 

BP 
(°C)* 

22-23 
131-32 

167 
340 

172-73 
179-180 

173 
57 
83 

46-60 
39.8-40 

95-96 
120-22 

94 
182-86 

55 
34.6 

176-77 
102 

158-60 
86 
84 
64 

164.5-66 

193-94 
50 
50 

106 
153 

38 
100-102 
105-110 

80-82 
115-117 

35 
76.5-77.5 

78 
19.20 

136 
37-40 

146-49 

153 
131-132 

83 

*** TWA - Time Weighted Average = Parts Per Million 

F-3 

I.P. 
(EV)** 

11.07 
9.45 

10.07 

9.12 
9.07 
8.94 

11.06 
11.12 

9.66 
11.35 
10.87 
10.85 

9.82 
8.60 
8.01 
9.53 
8.89 
9.32 
8.43 
9.68 
8.34 
7.73 
9.65 
8.81 
8.24 
7.13 
10.06 
10.02 

9.17 
9.12 
8.69 
9.13 
7.84 
8.03 

11.65 
9.29 

10.11 
10.48 

8.86 
8.76 

10.29 
9.02 

10.98 
8.27 

10.52 
11.32 

TWA 
(PPM)** 

5 mgjm 
50 
50 
75 

100 

200 

25 

5 

10 
10 

10 

100 

5 

400 
1000 

10 
100 
200 

50 
1000 

20 
50 



CHEMICAL MATERIALS 

Ethyl Ether 
Ethyl Formate 
Ethyl Iodide 
Ethyl Isothiocyanate 
Ethyl Methyl Sulfide 
Ethyl Nitrate 
Ethyl Propionate 
Ethyl Thiocyanate 
Ethynylbenzene 
Fluorine 
Flourobenzene 
0-Fluorophenol 
M-Fluorotoluene 
0-Fluorotoluene 
P-Fluorotoluene 
Formaldehyde 
Formahide 
Formic Acid 
2-Furaldehyde 
Fur an 
Heptane 
2-Heptanone 
Hexane 
!-Hexane 
Hexone 
Hydrogen 
Hydrogen Bromide 
Hydrogen Chloride 
Hydrogen Cyanide 
Hydrogen Flouride 
Hydrogen Iodide 
Hydrogen Selenide 
Hydrogen Sulfide 
Hydrogen Telluride 
Iodine 
Iodobenzene 
1-Iodobutene 
2-Iodobutene 
1-Iodo-2-Methylpropane 
1-Iodopentane 
1-Iodopropane 
2-Iodopropane 
0-Iodotoluene 
M-Iodotoluene 
P-Odotoluene 
Isoamyl Acetate 
Isoamyl Alcohol 

F.W. 
(GfMOLE) 

74.1 
74.1 

155.98 
87.15 
76.16 
75.07 

102.13 
87.14 

102.13 
37.99 
96.10 

112...1.0_-
110.13 
110.13 
110.13 

30.03 
45.04 
46.02 
96.09 
68.07 

100.2 
114.18 

86.2 
84.16 

100.2 
2.017 

80.92 
36.47 
27.03 
20.01 

127.93 
80.98 
34.08 

129.63 
253.81 
204.02 
184.02 
1_84. 02 
184.02 
198.05 
169.99 
169.99 
218.04 
218.04 
218.04 
130.2 

88.2 

DENSITY 
(GfML) 

0.73 
0.92 
1.950 
1.003 
0.842 
0.90 
0.891 
1.007 
0.9300 

gas 
1.024 
1-.256 
0.997 
.1.004 
1.001 
1.083 
1.1334 
1.220 
1.160 
0.9371 
0.68 
0.8068 
0.66 
0.673 
0.80 

gas 
gas 
gas 

0.687 
gas 
gas 
gas 
gas 
gas 

4.93 
1.8384 
1.617 
1.4991 
1.599 
1.517 
1.743 
1.703 
1.713 
1.698 

0.88 
0.81 

* BP - Boiling Point Degrees Centigrade 
** IP - Ionization Potential 

BP 
(oc>* 

34.6 
52-54 
67-73 

60 
66-67 

112 
99 

142-44 

85 
172-74 

178 
172-172 

185 

210 
110-101 

182 

98 
149-50 

68-69 
64 

188 
130-31 
119-120 
120-21 
154-55 
101-02 

88-90 
211 

211-5 
142 

130-1 

*** TWA - Time Weighted Average = Parts Per Million 

F-4 

I.P .. 
(EV)1 ** 

9.59 
10.61 

9.33 
9.14 
8. 5~) 

11.22 
10.00 

9.89 
8. 8:2 

15.70 
9.20 
8. 9!) 
8.9:2 
8. 9:2 
8.79 

10.8'7 
10.25 
11.05 

9.21 
8.89 

10.08 
9.33 

10.18 
9.46 
9.53 

15.43 
11.62 
12.74 
13.91 
15.77 
10.38 
9.88 

10.46 
9.14 
9.28 
8.73 
9.21 
9.09 
9.18 
9.19 
9. 2:6 
9.17 
8.62 
8.61 
8. ~iO 
9.94 

10.42 

TWA 
(PPM)** 

400 
100 

0.1 

3 

250 

500 

500 

100 

3 
5 cell 

10 
3 

0.05 
20 cell 

0.1 cell 

100 



CHEMICAL MATERIALS F.W. DENSITY BP I.P. TWA 
(GfMOLE) (G/ML) coc)* (EV)** (PPM)** 

Isobutyl Amine 73.14 0.724 64-71 8.70 
Isobutyl Formate 102.13 0.885 98.4 10.46 
Isobutylene 56.11 0.5942 -6.9 9.23 
Isobutyraldehyde 72.11 0.794 63 9.74 
Isobutyric .Acid 88.11 0.950 153-54 10.02 
Is octane 114.2 0.70 98-99 17.9 400 
Isopentane 114.23 0.692 30 10.32 
Isoprene 68.12 0.681 34 8.85 
Isopropyl Acetate 102.1 0.87 85 9.99 250 
Isopropyl Alcohol 60.1 0.79 10.16 400 
Isopropyl Amine 59.1 0.69 33-34 8.72 5 
Isopropyl Benzene 120.2 0.86 152-54 8.75 50 
Isopropyl Ether 102.2 1. 37 68-69 9.20 500 

., 
Isovaleraldehyde 86.13 0. 785· 90 ~~---9 .• 71 
2,3-Lutidine 107.15 0.945 162-63 8.85 
2,4-Lutidine 107.15 0.927 159 8.85 
2,6-Lutidine 107.15 0.9252 143-45 8.85 
Malaic Anhydride 98.1 0.93 200 11.1 
Mesitylene 120.19 0.8637 162-64 8.40 
Mesityl Oxide 98.14 0.8592 129 9.08 
Methane 16.04 gas 12.98 
Methanethiol 48.11 0.96 9.44 
N-Methyl Acetamide 73.10 0.957 204-05 8.90 
Methyl Acetate 74.08 0.9279 57.5 10.27 
Methyl Acrylate 86.1 0.96 80 9.9 10 
Methyl Amine 31.06 gas 48 8.97 
Methyl Bromide 95.0 gas 10.53 
2-Methyl-1-Butane 70.16 0.650 31 9.12 
3-Methyl-1-Butane 70.14 0.627 20 9.51 
3-Methyl-2-Butane 70.14 0.643 8.67 
Methyl Butyl Ketone 100.6 0.83 127 9.34 100 
Methyl Butyrate 102.13 0.898 102-103 10.07 
Methyl Chloride 50.5 11.28 100 
Methyl Cyclohexane 98.19 0.770 101 9.85 
Methyl Disulfide 94.20 1. 046 109 8.46 
Methyl Ethyl Ketone 72.10 0.805 80 9.53 
Methyl Formate 60.1 1. 34 34 10.815 100 
2-Methyl Furan 82.10 0.827 63-66 8.39 
Methyl Iodide 142.0 2.28 41-43 9.54 5 
Methyl Isobutyl Ketone 100.2 0.80 ~--U?-.18 -·- 9.30 100 
Methyl Isobutyrate 102.13 0.891 90 9.98 
Methyl Isopropyl Ketone 86.12 0.805 94-95 9.32 
Methyl Isothiocyanate 73.12 37-39 9.25 
Methyl Methacrylate 100.1 0.94 100 9.9 100 
1-Methyl Napthalene 142.20 1.001 240-243 7.96 
2-Methyl Napthalene 142.20 1,000 241-242 7.96 
2-Methyl Pentane 86.18 0.653 62 10.12 
3-Methyl Pentane 86.18 0.664 64 10.08 
Methyl Propionate 88.11 0.915 79 10.15 

* BP - Boiling Point Degrees Centigrade 
** IP - Ionization Potential 

*** TWA - Time Weighted Average = Parts Per Million 
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CHEMICAL MATERIALS 

Methyl Propyl Ketone 
2-Methyl Styrene 
Monomethyl Aniline 
Monomethyl Hydrazine 
Morpho line 
Nephthalene 
Nitric Oxide 
P-Nitroaniline 
Nitrobenzene 
4-Nitrobiphenyl 
P-Nitrochlorobenzene 
Nitrogen Dioxide 
Nitroethane 
Nitromethane 
1-Nitropropane 
2-Nitropropane 
N-Nitrosodimethylamine 
Nitrotoluene 
Oxygen 
Ozone 
Pentaborane 
Pentane 
2,4-Pentanedione 
1-Pentene 
Phenetol 
Phenol 

F.W. 
(G/MOLE) 

86.13 
165.4 
107.16 

46.1 
87.1 
93.7 

162.2 
138.1 
123.1 
199.2 
157.6 

46.01 
75.1 
61.0 
89.1 
89.1 
74.1 

137.1 
31.9988 
48.00 
63.17 
72.15 
70.13 
70.13 

122.16 
94.1 

108.1 
119.12 
135.18 

Phenyl Hydrazine 
Phenyl Isocyanate 
Phenyl Isothiocyanate 
Phosgene 98.9 

34.0 
Pentachloride208.2 
Trichloride 137.3 

93.12 

Phosphine 
Phosphorous 
Phosphorous 
2-Picoline 
3-Picoline 
4-Picoline 
Propane 
1-Propanethiol 
Propiolactone 
Propionic Acid 
Propionaldehyde 
Propionitrile 
N-Propyl Acetate 
Propyl Alcohol 
Propyl Amine 
Propyl Benzene 
Propylene 
Propylene oxide 

93.12 
93.12 
44.09 
76.16 
72.06 
74.08 
58.08 
55.08 

102.1 
60.10 
59.11 

120.20 
42.08 
58.08 

DENSITY 
(G/ML) 

0.809 
1.068 
0.989 
0.87 
1.01 
1.16 
1.01 

1.21 

1. 52 
1. 448 
1.38 
1.13 
0.99 
0.98 
1. 00 
1.16 

gas 
gas 

0.61 
0.62638 
0.6429 
0.6503 
0.967 
1.07 
1.1 
1.0887 
1.1288 

gas 
gas 

1.6 
1.57 
0.950 
0.9613 
0.9571 

gas 
0.841 
1.146 
0.99336 
0.8071 
0.7818 
0.84 
0.804 
0.719 
0.862 

gas 
0.859 

* BP - Boiling Point Degrees Centigrade 
** IP - Ionization Potential 

BP 
coc)* 

100.01 
131 

129 
217.7 

210-211 

112 
100, B-101 t- ~ 

131-32 
120 
153 

225-238 

35 
140.4 

29.9-30.1 
169-70 

182 
238-41 
162-63 

221 

76 
128-29 

144 
145 

67-68 
162 
141 

46-50 
97 

120 
97 
48 

159 

34 

*** TWA - Time Weighted Average = Parts Per Million 
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I.P. 
(EV)** 

9.38 
10.07 

8.88 
8.12 
9.25 

9.92 

9.96 
9.78 

10.81 
11.08 
10.88 
10.71 
9.07 

11.63 
12.08 
12.08 
10.40 
10.35 
8.87 
9.50 
8.13 
8.50 
7.86 
8.77 
8.52 

11.77 

10.7 
10.5 
9.02 
9.02 
9.04 

11.07 
9.20 
9.70 

10.24 
9.98 

11.84 
10.04 
10.20 
8.78 
8.72 
8.73 

10.22 

TWA 
(PPM)** 

20 
10 

1.0 
1.0 

1.0 mgjm 

100 
100 

25 
25 

5 

5 
5 

0.4 mg/m 
0.3 

1 mg/m 

200 



CHEMICAL MATERIALS F.W. DENSITY 
(G/MOLE) (G/ML) 

Methyl Propyl Ketone 86.13 0.809 
2-Methyl Styrene 165.4 1.068 
Monomethyl Aniline 107.16 0.989 
Monomethyl Hydrazine 46.1 0.87 
Morpho line 87.1 1.01 
Napthalene 93.7 1.16 
Propyl Ether 102.17 0.7360 
Propyl Formate 88.10 0.901 
Pyrene 202.3 gas 
Pyridine 79.1 0.98 
Pyrrole 67.09 0.9691 
styrene 104.14 9.9059 
Styrene Oxide 120.2 1.054 
Tetrachloroethylene 165.9 1.63 
Tetrahydrofuran 72.10 0.8892 
Tetrahydropyran 86.13 0.8814 
Thiophene 84.1 1.53 
Toluene 93.13 0.866 
a-Toluidine 107.2 1.01 
Trichloroethene 131.40 1.4649 
Triethylamine 101.19 1.069 
Trimethyl Amine 59.11 0.636 
2,2,4-Trimethyl Pentane 114.23 0.692 
Tripropyl Amine 143.27 0.753 
Valeraldehyder 86.13 0.8095 
Valerie Acid 102.13 0.939 
Vinyl Acetate 118 0.94 
Vinyl Bromide 106.96 1.517 
Vinyl Chloride 62.5 gas 
Water 18.016 1.00 
M-Xylene 106.16 0.8684 
0-Xylene 106.16 0.8801 
P-Xylene 106.16 0.8614 

* BP - Boiling Point Degrees Centigrade 
** IP - Ionization Potential 

BP 
(oc>* 

100.01 
131 

129 
217.7 
88.90 

115 
131 

145-146 
194 
121 

67 
88 
84 

111 
199-200 

87 
88.18 

3-4 
98-99 

155-58 
103 
185 

72-73 
16 

100 
138-39 
143-45 

138 

*** TWA - Time Weighted Average = Parts Per Million 
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I.P. TWA 
(EV)** (PPM)*** 

9.38 
10.07 

8.88 20 
8.12 10 

9.27 
10.54 

7.41 
9.32 5 
8.20 
8.47 
9.04 
9.32 100 
9.54 
9.26 
8.86 
8.82 
7.44 5 
9.45 
7.50 
7.82 
9.86 
7.23 
9.82 

10.12 
9.19 10 
9.80 

10.00 1 
12.59 

8.56 100 
8.56 100 
8.45 100 



APPENDIX G 
DILUTION PROBE OPERATION 

(Not investigated as part of UL classified product) 

G.l GENERAL 

The dilution probe is constructed of stainless steel and 
Teflon, with a charcoal filter mounted on the dilution inlet. 
The purpose of the charcoal filter is to provide hydrocarbon free 
air to the probe assembly so that the dilution of the incoming 
sample is not affected by the dilution air. The charcoal filter 
should be changed every 3 months to ensure proper operation, 
eliminating the problem oLnydxoca~on-~reakthrough. It is easy 
to evaluate the performance of the charcoal, by challenging the 
Model 580A with hydrocarbon free air, then introducing a stand
ard through the charcoal filter, with the inlet of the probe 
plugged. If there is breakthrough, a reading other than zero 
will be observed on the readout. 

Another important part of the dilution probe is the 10 
micron filter that is placed in the inlet of the probe assembly. 
The flow through this may reduce with time, as dirt collects on 
the inlet filter. This filter should be changed on a regular 
basis, depending upon the operator's experience and the environ
ment in which he is working. 

It is important to realize that the charcoal filter is not a 
totally efficient device. This does not cause a problem with the 
580A, however, because the photoionization detector does not 
respond to ethane or methane. 

G.2 TECHNICAL CONSIDERATION 

Need For Dilution - The Model 580B dilution system was 
developed to increase the dynamic range of the Model 580A. As 
the instrument is manufactured, it has a workable range of o to 
2,000 ppm. Above this upper limit, the detector is found to be 
non-linear. It does not absorb ethane or methane. The 580B will 
"lock out" for concentrations above 2,000 ppm. To meet the 
requirements of fugitive emission measurements as defined in EPA 
Method 21, there is the need to make measurements above the 2,000 
ppm level. To accomplish this using a detector system that is 
limited by linearity, a dilution probe was developed. this probe 
provides a nominal 10 to 1 dilution ratio, increasing the dynam
ic range of the Model 580B from 2,000 to 20,000 ppm. 

G.3 CALIBRATION OF THE DILUTION PROBE 

The dilution probe is not factory calibrated. It has been 
tested and evaluated proper performance. It is the responsibili
ty of the operator to properly calibrate the dilution probe. 

~1 



The following is a simple procedure for this activity: 

1. The performance of the 5BOB should have previously 
seen verified and calibrated. 

2. Place the 580B in close proximity to a standard with 
the appropriate range. For example, if the instrument 
is to be used in a 5,000 ppm sampling range, then a 
standard of that concentration should be selected. 

3. Connect the dilution probe making sure that the charcoal 
filter and the 10 micron filter are in place to the 
front of the 580B. 

4. Challenge the instrument with the new standard gas and 
adjust the micro metering valve until a tenth of the 
reading is seen on the instrument readout. 

5. As in the example of the 5,000 ppm standard, 500 ppm 
should be seen on the readout. 

6. This is all that is required to calibrate the 580A 
or 580B. 

Note: It is important that both zero and span of 
of the 580A have been properly verified prior 
to initiating this procedure. It is very 
simple after using the dilution probe, to 
remove it and recheck the performance of the 
instrument on your low concentrator standard. 

7. It should be noted that due to the environment that you 
are operating in, there may be a change in the back 
pressure of the charcoal filter and the 10 micron 
filter. Any changes in these over a period of time will 
cause a change in the split ratio of the dilution probe. 
Therefore, it is important to calibrate the dilution 
probe as regularly as you calibrate the 580A or 580B. 

REPLACEMENT PARTS 

1. Inlet Probe Assembly 580A-6016 

2. Charcoal Filter 3150-0018 

3. Inlet Filter 10 Micron 3150-0017 

~2 
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APPENDIX I 
INSTRUCTION SHEET 

OPTION 11 WATER TRAP ASSEMBLY 

{Not· investigated as part of the UL classified product) 

INSTALLATION 

The water trap assembly (16846) is to be installed on the 
end of the 580 sample probe. The tygon tubing included is to be 
placed on the syringe side of the filter then connected to the 
probe. Refer to the drawing below. 

USE 

The water trap will effectively stop water from entering the 
instrument. Water traps can be re-used after drying at room 
temperature, but the user must be cautious of possible contamina
tion. Contaminated traps should be discarded . 

TRAP ASSY. 
(WATER) 
P/N 16846 

_} 

..r---WATER TRAP 

~TUBE (TYGON) 

/ /SAMPLE 

L 

Figure 1.1 
Water Trap Assembly 
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SAFETY SUMMARY 

The foll~wing are general safety precautions that are not related to any 
specific procedures and therefore do not appear elsewhere in this publication. 
These are recornrt)ended pz·ecautions that personnel must understand and apply during 
many phases of operation and maintenance. 

KEEP AWAY FROM LIVE.CIRCUITS 

Operating personnel must at all times observe all safety regulations. Do 
not replace components or make any.adustments.inside.the equipment with the high 
voltage .supply_ tltrnerLan, Under certain conditions, dangerous potentials may 
exist when the power control is in the OFF position, due to charges rE~tained by 
capacitors. To avoid casualties, always remove power and discharge ruld ground a 
circuit before touching it. 

DO NOT SERVICE OR ADJUST ALONE 

Under no circumstances should any person reach into the equipment for the 
purpose of servicing or adjusting except in the presence of someone who is 
capable of rendering aid. 

RESUSCITATION 

Personnel working with or near high voltage should be familiar ~rith modern 
methods of resuscitation. Such information may be obtained from the Bureau of 
Medicine and Surgery. 

The following warnings appear in the text in this volume, and are repeated 
here for emphasis. 

WABNINGS: Do not observe the light source closer than 6 
inches. When necessary, observe only briefly. ConUnued 
exposure to ultraviolet energy generated by the light source 
can be harmful to eyesight. 

A high reading on the meter should be cause for protective 
action since the instrument measures gases in the vicinity of 
the operator. 
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Turn the function switch on the control panel to the OFF 
position before disassembly. Otherwise, high voltages of -
1200 VDC, will be present. 

Use great care when operating the analyzer with the readout 
assembly outside the case due to the presence of -1200 V DC. 

When conducting tests on analyzer in open condition, exercise 
great care due to presence of high voltage. 

ix 



CHAPTER 1 

GENERAL INFORMATION AND SAFETY PRECAUTIONS 

1-1 SAFETY PRECAUTIONS 

Safety precautions to be exercised in the use and repair of this equipment 
are described in the Safety Summary in the front section of this manual. 

1-2 INTRODUCTION 

This manual describes the operation, maintenance and parts list for the 
Photoionization Analyzer, Model HW 101, HNU Systems Inc., 160 Charlemont St., 
Newton, MA 02161, tel: 617-964-6690. 

1-3 EQUIPMENT DESCRIPTION 

The Photoionization Analyzer is a portable instrument used to detect and 
measure the concentration of a vad ety of nydrocarbon gases in various 
atmospheres. The analyzer consist~ of a probe and a readout assembly (see Figure 
1-1}. The probe contains the sensing and amplifying circuitry: the readout 
assembly contains the meter indicator, controls, and power supply. · 

Reference data on the analyzer is given in Table 1-1. Physical 
characteristics of the equipment are given in Table 1-2. 

Characteristics of equipment required for maintenance and calibration are 
given in Table 1-3. 

1 
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a) DESCRIPTION 

Trace Gas Analazer 

TABLE 1-1 

REFERENCE DATA 

HNU Systems, Inc. 
Photoionization 
Analyzer Model HW 101 

b) FUNCTIONAL CHARACTERISTICS (see NOTE) 

Detection Range * 

Minimum Detection Level * 

Maximum Sensitivity * 

Repeatability * 

Linear Range * 

Useful Range * 

Response Time 

Ambient Humidity 

Operating Temperature Ambient 

Operating Time on Battery 

Battery Recharge Time 
after normal use 

Battery Charger Power 

0.1 to 2000 ppm 
(parts per million by volume) 

0.1 ppm 

0 to 20 ppm FSD 
(Full Scale Deflection) 

plus or minus 1% of FSD 

0.1 to 400 ppm 

0.1 to 2000 ppm 

Less than 5 seconds to 90% 
of FSD 

up to 90% RH 

0 to 40 degrees C. 

Approximately 10 hours 

Approximately 6 hours 

120V AC, single phase, 
50-60 cycle, 1.5 Amps 

NOTE: Items marked with asterisk valid when span 
control set at 9.8 and measuring benzene. 
Values will vary for other compounds and conditions. 
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TABLE 1-2 

EQUIPMENT SUPPLIED 

Quan. Name Overall Dims Weight Volume r-·1 

CM (inches) Kg. (lbs) cm3(cu ft.) d ------------------------------------------------------------------------

1 Photoionization 21W X 13D X 24H 4.7 6552 
. \ 

Analyzer 
(stored condition) (8 1/4 X 5 3/16 (10.28) (0. 23) 

X 9 1/2) 

Probe Assembly 6.0 Diarn X 34.3L 1.2 636 
(2 3/8 X 13 1/2) (2.7) (0.023) 

Readout Assembly 21W X 13D X 16.5H 3.4 4504 : 1 
(8 1/4 X 5 3/16 (7. 5) (0 .16) 

X 6 1/2) 
, 

1 Battery Charger 7.3W X 8.00 X 10.2L 0.4 596 ' 1 
with cord (2 7/8 X 3 1/8 X 4) (0. 9) (0.021) 

' . 

. J 

'- J 

J 
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TABLE 1-3 

EQUIPMENT REQUIRED, NOT SUPPLIED 

Test 
Equipment 
Category 

(name) 

Cor.tainer/. 
Calib. Gas 

Representative 
Test Eq. 
Model. No. 

HNU Systems Inc. 
cylinder, 
No. 101-350 

Regulator HNU Systems Inc. 
regulator, 

Voltmeter 

Tubing 

Compound, 
lamp 
cleaning 

NO. 101-351 

Multimeter, 
digital type 

Latex 

HNU part No. 
PA 101534-Al 

7 

Equipment 
Test 
Parameters. Application 

Lightweight Calibration 
disposable steel 
cylinder containing 
30 liters (3.6 cubic 
feet) at 300 lb/in2 
and 70 oF. Contents 
to be 100 ppm of isobutylene 
in zero air +/- 10% 
rated concentration 
listed on cylinder. 

Single stage Calibration 
regulator, flow 
preset at factory, 
200-300 cc per 
minute, gage 
indicates pressure 
of tank contents 

0 - 1500 V DC 

0.187 ID and 
0.250 OD 

Maintenance 

Calibration 

Maintenance 



CHAPTER 2 

OPERATION 

2-1 INTRODUCTION 

The Photoionization analyzer is a portable instrument used to 
detect the COI)Centration of a variety o.f trace gases in an. atmosphere. 
The principal elements consist of a probe and a readout assembly. 
Associated elements consist of a battery charger and carrying straps. 

2-2 CONTROLS AND INDICATORS 

The controls and indicators are located on the panel of the readout 
assembly (see Fi~lre 2-1) and are listed and described in Tables 2-1 and 
2-2. 

2-3 OPERATING PROCEDURES 
The following are the procedures to be used in operating 1:he 

analyzer: 

a. Unclamp the cover from the main readout assembly. 

b. Connect the probe cable to the 12 pin keyed connector on the 
readout assembly panel. 

c. Screw the filter nozzle securely into the probe end cap. NOTE: This 
must be in place for proper operation. 

d. Set the span control as specified by the initial factory 
calibration or by subsequent calibrations (see Section 4-4). 
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FIGURE 2·1 
CONTROLS AND INDICATORS 
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e. Turn the function switch to the BATT (battery check) 
position. The needle on the meter will go to the green zone if the 
battery is fully charged. If the needle is below the green zone or if 
the Low Battery Indicator comes on, the battery must be recharged 
before the analyzer is to be used. 

f. Turn the function switch to the STANDBY position. Turn the 
zero adjustment until the meter needle is at ze~o. 

g. Calibrate the instrument as necessary (see para. 4.4). 

h. Turn the function. switch.. to the- appropriate.. operating ... 
position. Start with the 0-2000 position and then switch to the more 
sensitive ranges as required to give the best resolutie>n a.Ild upscale 
display. 

The analyzer is now operational. 

1. Hold the probe so that the nozzle is at the point 
where the measurement is to be made. 

The instrument measures the concentration by drawing the gas in at 
the end of the nozzle, passing it through an ionization chamber, and 
discharging the gas at the end of the probe opposite from the tip. 

CAUTION 

The probe will draw samples from low pressure areas, i.e., 
from ductwork, or from any distance, and will draw in 
water. 

DO NOT IMMERSE NOZZLE IN LIQUIDS!! 
DO NOT IMMERSE NOZZLE IN DIRT, AS FRITTED FILTER WILL CLOG! 

10 
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WARNING 

A high reading should be cause for protective action 
since the instrument measures gases in the vicinity of 
the operator. 

Take the reading or readings as desired being aware that air 
currents or drafts in the vicinity of the probe tip·may·cause 
fluctuations, and a stable reading may not be possible under these 
conditions. Change the function switch scale ranges as required. 

Samples may be drawn from some distance as the pump is somewhat 
powerful. 

WARNING 

Do not dead head the pump as the vacuum in the ion chamber 
will change affecting an accurate reading. 

j. When not conducting measurements and when analyzer is to be 
kept in readiness state, turn function switch to OFF position. 

k. Check battery condition as required by turning the function 
switch to BATT position. Normal operating time between recharging is 
8 to 10 hours. If the Low Battery Indicator comes on, turn analyzer 
off and recharge. 

CAUTION "' 

Use only in an emergency with a low battery when on battery 
charge. See para. 4.2. 

1. After completion of each operating period turn function 
switch to OFF position, and recharge battery. 

m. When not operating, leave analyzer in assembled condition, 
and connected to battery charger. 

n. When transporting, disassemble probe readout assembly. Protect nozzle 
from dust and dirt. 
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2-4 SPECIAL PRECAUTIONS 

2-4.1 ELECTROMAGNETIC RADIATION 

, The analyzer is well protected against interference from 
electromagnetic radiation so no errors normally occur from such sources, 
such as large electric motors, transformers, switching stations, 
electromagnets, etc. In an extreme case very close to a highly 
radiating source, the possibility of such an effect can be determined 
and corrected by the following procedure. Zero the analyz,:!r in an 
electrically quiet area with the function switch in the ST}\NDBY 
position.· Then move the analyzer to the questionable area with the 
switch still in the STANDBY position. If AC pick up is occurring, the 
meter will indicate the magnitude of the error. The measuJ:-ement in the 
operating _p9s_ition can then be compensated··by subtract"ing thi's value.· 
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TABLE 2-1 

CONTROLS 

Name Position Function 
---------------------------------------------------------------------
Function Switch 

Probe LED Bar 
Graph Display 

ZERO 

OFF 

BATT 
(Battery check) 

STANDBY 

0-2000 

0-200 

0-20 

13 

Controls the operation 
of the analyzer 

All operations OFF 

Check the condition of 
the battery. If the 
needle on the meter is 
in the green arc, the 
battery is charged. If 
the needle is not in the 
green arc the battery 
should be recharged. 
Can be done in any 
position, best 
in OFF, see directions 
on charger. 

All electronics ON, 
ultraviolet (UV) light 
source OFF. This 
position conserves power 
and extends battery 
life. This position is 
used to set the analyzer 
zero position. (i.e. no 
UV light, no signal.) 

Sets range of meter at 
0-2000 ppm. 

Sets range of meter at 
0-200 ppm. 

Sets range of meter at 
0-20 ppm. 

Provides relative indication 
of meter reading (concentra
tion) .Each LED of the Bar
graph Display represents 10% 
of the full scale setting of 
the range switch. · 

With the function switch 
in STANDBY position, 
this control is used to 
adjust the analyzer to 
read zero. 



Name 

SPAN 

HI-VOLTAGE 
INTERLOCK 

Position 

Open 

Closed 

Function 

This control is used to 
set the sensitivity of 
the amplifier to make 
the meter give direct 
readings of the trace 
gas concentrations in 
ppm. 

This control is a vernier 
control. The whole number 
of the setting appears in 
the window of the control, 
decimal pa~ts appear. on the 
dial. A lock on the control 
secures it in a specific 
setting. 

This is a normally open 
push button switch. 

Switch is open when 
cable not connected, 
causing high voltage for 
the W lamp to be 
disconnected from the 12 
pin connector for the probe 
as a safety precaution. 

Switch is closed when the 
probe cable is connect·ed 
to the readout panel. This 
connects high voltage to the 
socket. This switch is 
automatically closed when 
the cable is attached by the 
pressure of the cable 
connector on the switch push 
button. This switch may 
also be closed manually 
during maintenance checks 
of the readout assembly 
without the probe cable 
attached. 

NOTE: See Figure 2-1 for locations 
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TABLE 2-2 

INDICATORS/CONNECTORS 

Name 

Low Battery indicator (LED) 

Probe Connector 

Meter/ Probe L.E.D. 

Function 

Illuminates after approximately 
1.0 hours. 

Do not attempt to take readings 
when this light is on. 

12 pin connector for cable 
between the readout assembly 
and the probe. 

Indicates concentration of 
measured gas. 

NOTE: See Figure 2-1 for location. 

15 



CHAPTER 3 

FUNCTIONAL DESCRIPTION 

3-1 PRINCIPLE OF OPERATION 

The analyzer measures the concentration of trace gases present in 
the atmosphere by using the principle of photoioization. Phc>toionization 
occurs when an atom or molecule absorbs light of sufficient energy to 
cause an electron to leave and create a positive.ion. This will occur 
when the ionization potential of the molecule is less than the energy of 
the photon. The ionization potential of a molecule is that energy in 
electron volts (eV) required to free an electron .. ~Ln-the HW lDl, the 
source of photons is an ultraviolet lamp with an energy of 10.2 ev. 

The detection process in this analyzer is shown in Fig. 3-1. 
Sample gases enter through the nozzle into the ion chamber. 

The ultraviolet lamp generates photons with an energy of 10.2 eV and 
these enter the ion chamber. Ionization occurs for those molE!cules having 
ionization potentials less than 10.2 ev. 

A positive biased electrode causes these positive ions to travel to 
a collector in the chamber. Here ions create a current proportional to 
concentration at the collector which is then amplified and the signal 
displayed on the~ meter. 

The amount of ionization occuring, and thus the input signal to the 
amplifier, is proportional to the amount of trace gas present in the ion 
chamber and to the ionization sensitivity of that gas. 

Gases that will be ionized are those with ionization potentials of 
10.2 eV or less. Typical gases that will be ionized and their potentials 
are listed in Table 3-1. These gases will thus be detected and measured 
with this analyzer. 

The ion chamber is kept at reduced pressure to minirni<:e effects of 
humidity and. other gases: 

Gases having ionization potentials higher than appro~.imately 10.2 
eV will not be ionized by this analyzer. Examples of th#se and their 
potentials are listed in Table 3-2. As can be seen from the table the 
ionization potential of the major components of air, i.e., oxygen, 
nitrogen, carbon dioxide, and of methane and freons, range from about 
12. 0 eV to about 15. 6 eV and will thus not be ionized by pho1:ons from the 
10.2 eV lamp. 

When the analyzer is used to measure a mixture of gases, such as 
hydrocarbons in air, a calibration gas is selected to approximate the 
average response of the components to be measured. In this case, 
isobutylene is the compound whose response best approximates these 
hydrocarbons. 
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FIGURE 3·1 
DETECTION PROCESS 
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TABLE 3-1 

TYPICAL GASES THAT WILL BE IONIZED BY THE ANALYZER 

Gas Ionization Potential (eV) 

Xyl·ene 8.56 

Toluene 8.82 

CycJ.ohexanone 9.14 

Benzene 9.25 

Isobutylene 9.44 

Trichloroethylene 9.45 

Methyl ethyl ketone 9.53 

Tetrahydrofuran 9.54 

Acetone 9.69 

Vinyl chloride 10.00 

Ammonia 10.15 

Isopropanol 10.17 

Hexane 10.18 

Ethanol 10.48 

J 
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TABLE 3-2 

TYPICAL GASES THAT WILL NOT BE IONIZED BY THE ANALYZER 

Gas Ionization Potential (eV) 
-----------------------------------------------------------

Methanol 10.85 

Nitromethane 11.08 

Methyl chloride 11.28 

Chlorine (C12) 11.48 

Methyl chloroform 11.5 

Freon 11 11.77 

Freon 113 11.78 

Genetron (101) 11.98 

.::~reon 114 approx. 12 

Oxygen (02) 12.1 

Acetonitrile 12.22 

Freon 12 12.31 

Freon 13 12.91 

Methane (CH4) 12.98 

Carbon dioxide (C02) 13.79 

Carbon monoxide (CO) 14.01 

Hydrogen 15.426 

Nitrogen (N2) 15.6 

19 



3-2 EQUIPMENT DESCRIPTION 

The components of the analyzer are located in the prob~~ and the 
readout assembly (see Fig. 3-2 and 3-3). The ion chamber, trl light 
source, amplifier board, pump and filter nozzle are located :Ln the probe 
assembly. The battery, the power supply board, and the mete:r are located 
in the readout assembly. The probe and the readout assembly are 
connected by an 800 em (32") cable. 

The pump draws gas in through the filter and orifice located in 
the filter nozzle, through the ion chamber, and then dischar9es it 
through the hollow exhaust screw in the handle. The flow rate is 
approximately 175 to 275 cubic centimeters· -per·rninute-.- A general 
variation in the flow rate will ·not affect the measurement. A major 
obstruction to the flow, however, will prevent proper readings and 
lengthen response time, by changing the vacuum in ion chamber. 

The output signal from the ion chamber goes to the amplifier and 
through thE~ cable to the meter on the readout assembly. 

Voltage for the light source, ion chamber, 
provided from a DC converter on the power supply 
provides the source of power for the converter. 
battery is grounded. 
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BLOCK DIAGRAM 
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21 

FIL TE~ ADAPTER 

l 
SA~l.EIN 



~r=---,....___.,..__,11 t--v - -=~l 
PUMP 

EXHAUST 

GAS~ 

I 
FILTER ADAPTER 

a: _w 
z CJ SIGNAL 
o:::E 

I 

-< :r 
u 

U.V. LIGHT 
SOURCE 

[!;~~ ------4_s_o_·· 
PROBE 

DISPLAY DRIVeR 

------ -------

I 
I 

a: 
w 
CDw 
~Cl 
<< 
J:l
t)...J 

zO 
o> 
+ 

17 

> 
0 
CXl ..... 
+ 

w 
Cl 
< ..... 
...J > 
0 0 
> 0 
a. ~ 
:::E I 
< 0 
-1 ..... 

22 

0 
G 
(") 

I 

>
...J 
a. 
c.. 
:J 

> CIJ 
0 c.. > 
C\l :::E ~ 
+ < I 

18 20 

DC· DC 
CONVERTER 

9 

SPAN 
CONTROL 

27 1--__., COMMON 

19 t----1~ 
FAN VOLTAGE 

L ___ ,2_v --------

READOUT ASSEMBLY 

NOTE: ALL VOLTAGES SHOWN ARE NOMINAL VALUES. 

FIGURE 3-3 
BLOCK DIAGRAM 

ELECTRICAL CONNECTIONS 

22 

DISPlAY J 

METER 
FiEADOUT 

~l 

1 

. ' 

. l 
J 

J 
'J 
] 

J 
! 

. J 



-
-. CHAPTER 4 

SCHEDULED MAINTENANCE 

4-1 INTRODUCTION 

Scheduled maintenance actions for the analyzer are those listed in 
Table 4-1. 

4-2 BATTERY CHARGE 

Check the battery charge as described in paragraph 2-3g. If the 
battery is low as indicat;-ed. -by tl):e met_er reading or the warning 
indicator LED, it is necessary to recharge the battery. 

To charge the battery, first insert the mini phone plug of the 
charger into the jack, J6, on the side of the bezel adjacent to the 
meter. Then insert the charger plug into a 120 VAC single phase, 50-60 
cycle outlet. To ensure that the charger is functioning, turn the 
function switch, Sl, to the battery check (BATT position. The meter 
should deflect full scale if the charger is working, leave the function 
switch in the OFF position. 

The analyzer can be operated, however, while charging by turning 
the function switch to the desired position. Such usage will extend the 
time required to completely recharge the battery. A normal full 
recharge of the battery from low voltage level as indicated by the 
warning light takes about 6 hours. 

~ 4-3 UV LAMP AND ION CHAMBER 

During periods of operation of the analyzer, moisture or other 
foreign matter could be drawn into the probe forming deposits on the 
surface of the UV lamp or in the ion chamber. These deposits would 
interfere with the ionization process and cause erroneous readings. 
Cleaning can be accomplished as follows: 

Disassemble the probe as described in Paragraph 6-2.1 

WABNING 

Turn the function switch on the control panel to the 
OFF position before disassembly. Otherwise, high voltage of 
1200 VDC will be present. 

23 



First, clean the lamp with a mi_ld detergent and wipe dry. Then, 
the ion chamber can be inspected for dust or particulate deposits. J:f 
such matter is present, the assembly can be gently swirled in ethanol or 
isopropanol and dried gently at 50 - 60 degrees C for approximately c:t 
half hour. No· liquid must be present at reassembly as this would affect 
the performance. 

Reassemble the probe as described in paragraph 6-2.1 and check 
calibration of the analyzer (see Section 4-4). 

If the calibration is still not satisfactory, disassemble the 
probe again and clean the lamp with the special HNU cleaning compound 
(see Table 1-3). As this is a rigorous cleaning procedure it should be 
done only after the more gentle cleaning is tried as described above. 
Do not clean the ion chamber with this special cleaning compound. Do 
not clean 11.7 ev lamps with this compound, a special cleaning compound. 
is available for 11.7 lamps. 

Reassemble the probe, check to see if the lamp is on before 
reattaching the filter nozzle (see WARNING, Section 2-3j), and calibrate 
the analyzer (see Section 4-4). 

4-4 CALIBRATION 

The analyzer is calibrated by use of a cylinder and a regulato:r 
(see Table 1-3). The cylinder contains a calibration gas consisting of 
a mixture of isobutylene in zero air. Isobutylene is non-toxic and :safe 
to use in confined areas. There are no listed exposure levels at an:{ 
concentration. 

The regulator sets and controls the flow rate of gas to the 
analyzer at a value preset at the factory. 

The analyzer is connected to the output of the regulator with a 
short piece (butt connected) of flexible tubing (see Figure 4-1) . It is 
important to use clean tubing sinee contaminated .tubing will adversely 
affect the calibration readings. 

Set the function switch on the analyzer at the desired ppm range 
position. The gas from the regulator will flow thru the probe. The 
isobutylene level in the calibration gas is specifically selected for 
the analyzer. The desired ppm level to be indicated on the meter is 
given on the cylinder label. 
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FILTER ADAPTER 

~-- LATEX TUBING 

REGULATOR ----+1 

..- CYLINDER 

r 

FIGURE 4-1 
CALIBRATION TEST SET UP 
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Adjust the span control so the meter reads the specified valu(~. 
Turn the function switch back to the STANDBY position. Check and rE~set 
the zero setting if necessary. If this setting is changed, recheck the 
calibration setting. 

NOTE: To conserve calibration gas, this cylinder should be ope·ned 
until a steady reading is secured and any adjustment is made (1 min.). 
This is the most effecient use of the calibration gas cylinder. Do not 
use the cylinder below about 30 PSIG as the reading can deviate up to 
10% from the rated value. Safely discard the disposable cylinder when 
empty. If questions arise about. disposal, .this cylinder contained 
99.99% pure air with lOOppm Isobutylene (non-toxic, non-flammable 
impurity) • 

If the span sett:Lng resulting from calibration is 0.0 or if the 
calibration cannot be achieved then the lamp must be cleaned (see 
Section 4-3 and 6-2.1). 

If the analyzer still cannot be calibrated (the lamp may be ON but 
the output too low) or if the lamp has failed it must be replaced. 

To replace the lamp, disassemble the probe, remove the old lamp, 
install a new one and reassemble. Set the SPAN pot to 8.0. Remove the 
readout assembly case (see Section 6-2.2). Locate the gain control 
potentiometer, R48, on the power supply board as shown on Figure 5-2. 
Recalibrate the analyzer adjusting this potentiometer, R48, with a sntall 
screwdriver to obtain the specified ppm reading. 

If the analyzer still cannot be calibrated, it is possible that it 
may be leaking. The HW 101 normally operates at approl<irnately 775 rnbars 
+/- 30 mbars, and if not reassembled properly can leak. 

NOTES: 

1) 

2) 

3) 

The screws holding the end cap are special screws 
with rubber gaskets i~ the head. 

The ion ch~nber has a special gasket on the screen 
retainer. 

The filter nozzle must have its gasket in place_ where it 
connects with the probe. (The filter nozzle should not be · 
disassembled either for filter replacement or general 
cleaning) 
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WARNING 

Use great care when operating the analyzer with readout 
assembly outside the case due to the presence of -1200 V DC. 

When calibration is accomplished, turn the analyzer OFF and 
replace the readout assembly in its case. 

Adjustment of R48 potentiometer is used only when a new lamp is 
installed. At all. other times adjustment· is· accomplished using· the SPAN 
control potentiometer. 
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TABLE. 4-1 

SCHEDULED MAINTENANCE ACTION INDEX 

Periodicit;~ Maintenance Action Reference Pat..a.... 

As required Battery recharge ~\-2 

Monthly UV Lamp and Ion Chamber ~l-3 

(or as required]! 

Daily Calibration <-4 
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CHAPTER 5 

TROUBLESHOOTING 

5.1 INTRODUCTION 

The initial step of any troubleshooting is a thorough visual inspection to 
look for possible loose or open connections, shorts, dust or other obvious 
conditions. 

Detailed troubleshooting for fault location and correction is accomplished 
by steps outlined in the following. 

Fault Logic Diagram 
Test Points, Power Supply PCB 
Troubleshooting Data 
Troubleshooting Index 
Fuse Index 
Indicator Lamp Index 
Relay Index 
Pad Data, Power Supply PCB 
Pin Data, Amplifier PCB, P2/J2 
Pin Data, Probe Cable, P3/J3 

Figure 5-l 
Figure S-2 
Table 5-l 
Table 5-2 
Table 5-3 
Table 5-4 
Table 5-5 
Table 5-6 
Table 5-7 
Table 5-8 

Disassembly and reassembly as may be required for checking the equipment or 
placing parts are described in Chapter 6. 

WARNING 

Turn the function switch on the control panel to the OFF 
position before disassembly. Otherwise high voltage of -1200 
VDC will be present. 

WARNING 

Do not observe the light source closer than 6 inches. When 
necessary, observe only briefly. Continued exposure to 
ultraviolet energy generated by the light source can be 
harmful to eyesight 

WARNING 

When conducting tests on analyzer in open condition, exercise 
great care due to presence of high voltage. 

29 



TABLE 5-l 

TROUBLESHOOTING DATA 

Symptom Probable Cause Corrective Action 
--------------------·-------------------------------------------------
1. Meter indicates 

low battery 

2. Low battery 

a. Battery charge low 

b. Battery dead 

c. Blown fuse 
(Fl,2A,Fig.3-3) 

d. Bad connections 

e . Broken "I!leter 
movement 

a. Power supply 
defective. 

30 

1) Recharge battery, 
check meter with 
function switch in 
BATT position to 
ensure the charger 
is operating 
properly 
(See Table 2-J.) 

1) Disconnect battery 
and check with 
voltohmeter. 
Should read -11 to 
-15 V DC. Replace 
if dead. 
(See Section 6-2.2) 

1) Check fuse. If 
blown, check low 
battery for 
evidence of shorts 
in wiring, th<:n 
replace fuse. 

1) Check wiring 
connections. 
Repair poor or bad 
connections. 

1) Tip instrument 
rapidly from side 
to side. Meter 
needle should. move 
freely, and return 
to zero. If 
faulty, repla.ce 
with new mete:r. 

1) Check power supply 
voltages (see! 
Figure 5-2 and 
Table S-6) . If in 
error replace~ 
control assembly. 
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3. UV Lamp not ON 

4. Pump not running 

a. High Voltage 1) Check by applying 
pressure to switch 
plunger with cable 
in place. 

interlock 
(Microswitch S2) 
at probe cable connector 
on readout assy not 
operating 

b. High voltage 
supply out or 
faulty. 

c. Lamp not making 
proper connection 
with high voltage 

d. Lamp faulty 

e. Short in high 
voltage lines. 

a. Pump stuck 

b. Pump connections 
faulty 

c. Low or dead battery 

d. Pump voltage not 
correct 

31 

Adjust hex screw on 
side of cable con
nector, if required 
to increase throw 
of switch plunger. 

1) Check high voltage 
output on power 
supply board (pad 
22). If voltage 

--- not-:eorrect (See 
Table 5-3) replace 
control assembly. 

1) Remove lamp, clean 
and tighten 
contacts, re
install lamp. 

1) Replace lamp. 

1) Check wiring from 
power supply board 
to probe cable 
connector (J3 pin 
D) to UV lamp 
contacts (Dl). 
Remove any shorts. 

1) Disassemble probe 
and clean passages 
with care. 

1) Check for wiring 
connections at pump 
motor and at probe 
cable connector. 
Repair as required. 

1) Check battery 
output (power 
supply board,pad 8) 
Recharge or replace 
battery as 
required. 

1) Check pump voltage 
(power supply board 
pads 19 and 21, probe 
cable pins A and C) . 
If not correct, replace 
control assembly. 



Symptom Probable Cause Corrective Acti.on 
------------------------------------------------------------------------------

5. Meter does not 
respond. 

6. Meter does not 
return to zero 
in STANDBY 

a. Dirty or open probe 
connection. 

b. Broken meter 
movement. 

c. Dirty or open 
conn~ctions to meter 

d. Low or dead battery 

e. Blown fuse 

a. Broken meter 
movement 

b. Dirty or open 
connections to meter 

c. Dirty or open 
connections in probe. 

d. Zero adjust faulty 

e. Amplifier faulty 

32 

2) If pump volta.ges 
correct, replace pump. 

1) Clean and tiqhten or 
resolder 
connections in 
probe. 

1) See 1-e-1 above. 

1) Clean and ti9hten 
connections at 
meter.· 

l) See 4-c-1 above. 

1) See 1-a-1 above. 

1) See 1-e-1 above. 

l) See 5-c-1 above. 

l) See 5-a-1 above. 

1) Rotate zero adjust 
pot 

(see Fig. 2-1) 
(R50, Fig. 3·-4) . 

Check pot output at 
meter probe 
connector (J3 pins B 
and L). If voltage 
does not vary, 
replace zero adjust 
pot. 

l) Rotate zero adjust 
pot.Check amplifier 
output at po~;er 
supply PCB (Pad 
11), arnplifiE~r 
board connector 
(P2/ J2 pin E), or 
probe connector 
(P3/J3 pin E), or 
observe meter. 
If voltage lE~vel on 
meter does not 
respond, replace 
amplifier board. 
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Symptom 

7. Meter readings 
high or low. 

Probable Cause 

f. Ion chamber 
shorted 

a. Incorrect 
calibration 

b. Lamp dirty. 

c. Contamination 
ion chamber. 

in 

d. 0 ring leaking 
or missing 

e. Power supply board 
faulty. 

f. Dirty or loose 
connections. 

g. Probe may be 
leaking 

33 

Corrective Action 

1) Clean ion chamber. 
(See para. 4-3) 
Recheck analyzer 
operation in 
returning 
to zero at STANDBY. 

2) Replace ion chamber. 

1) Recalibrate 
(see para 4-4) . 

- 1) Clcan:lamp 
(see para 4-3). 

1) Clean ion chamber 
(see para. 4-3). 

1) Check 0 rings and 
adjacent surfaces 
(see para. 6-2.1). 

1) Check power supply 
board outputs. (pads 
17, 20, and 22 Table 
5-3) . If voltages not ~-

correct, replace 
control assembly. 

1) Clean or tighten 
connections at 
amplifier board, probe 
cable, and meter. 

1) Place finger over 
filter nozzle inlet 
and check flow at 
the exhaust. There 
should be no flow. 

2) Remove filter nozzle 
and place finger over 
inlet and recheck flow 
at exhaust. There 
should be no flow. 

3) If still leaking, 
remove end cap and 
ion chamber and block 
inlet to pump at small 
"0" ring on retainer. 
There should be no flow. 
If still leaking at this 
point, call HNU Service 
Department. 
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Symptom Probable cause Corrective Action ---------------------------------------------------------------------------------

8. Meter erratic, 
unstable or 
non-repeatable 

9.Drifting meter 
readings 

lO.LED Readout 
on probe 

~~ ~--

a. Loose cable 
connection 

b. Dirty or loose 
meter connections 

c. Contamination in 
l:m chamber. 

d. Power supply board 

e. Unstable or noisy 

f. Function switch in 
high gain, most 
sensitive position 
(i.e., 0-20ppm) 

g. Pump not operating 
properly. 

h. Gas flow slow or 

i. Meter contacts 
dirty or loose. 

j. Electromagnetic 
interference 

h. Hi Voltage 
Interblock 

a. Ion Chamber 
contaminated. 

a. out completely 
Meter OK 

b. Some segments out 

3 4 

1) Check cable connection 
at control panel. 
Observe meter. Tighten 
cable as required. 

1) Check meter 
connections. Clean and 
tighten as required. 

1) Clean ion chamber. 
(see para. 4-3). 

1) See 7-D-1 c~ove. 

1) Observe lamp (Important 
see Warning, Section 2-3j). 
If operation not steady, 

'1 
; . ~ 

replace lamp. · 1 

1) Unstable me!ter 
operation ls common 
with function switch in 
most sensitive position. 
Turn switch to less 
sensitive position if 
desirable. 

1) See 7G 

1) See 4-a-1 above. 

1) Clean and tighten 
contacts 

1) See 2-4.2 

1) See 3-A-1 

1) Clean ion chamber. 
(See para. 4-3) 
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Functional 
Area 

Battery 

Controls/Circuitry 

Meter 

Power Supply 

Pump 

Lamp 

Ion Chamber 

Filter Nozzle 

Readout 

TABLE 5-2 

TROUBLESHOOTING INDEX 

Troubleshooting 
alignment I 
adjustment 
(Table 5-2 Para.) 

1,4,5 

5,6,7,8,9 

1,5,6,7,8 

2,3,4,7,8 

4,8 

3,7,8 

6,7,8 

35 

Diagram 
(Fig. No.) 

3-4 

3-4 

3-4 

3-4 

3-4 

3-4 

3-4 

Functional 
Description 

(Para.) 

3-2 

3-2 

3-2 

3-2 

3-2 

3-2 

3-1,3-2 



Pad 
No. 

TABLE 5-3 

PAD DATA, POWER SUPPLY PCB 

Signal 
Name 

Voltage 
(Vdc) 

-----------------------------------------------------------------------------

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

22 

23 
24 
25 
26 
27 
28 
29 
30 
31 

Battery Positive(+) 
Ground 
Battery Ch~rger (+) 
Low Battery Indicator 
Low Battery Indicator 
Hi-Volt Relay Disconnect -Pump Ground 
Battery Charger (-) 
Battery ne'gative (-) 
Battery negative (-) 
Hi-Volt relay disconnect 
Amplifier Signal 
Si9nal divider for span control 

ff " " " " 

"' II II II If 

II II II II II 

" II II II 11 

Ion chamber accelerating voltage 
Zero adjust voltage power 
Not Used 
Amplifier Power 
Pump Power 

W Lamp 

Output Signal to Meter 
Battery Check Voltage 
Not Used 
Signal Feedback 
Ground 
Ground 
Not Used 
Ground 
Ground 

0 
0 
0 

-12(See Note) 
-11 to - 15 
-11 to - 15 
-11 to - 15 

0 or -12 
0 to -5 
0 to -5 
" 
" 
" 
" 

+1BO 
+lB to +21 

-9.5 to10 .. 5 
-:~o. nominal 

(see NOTE) 
up to -1200 
(sE~e para32) 
0 to -5 
-1:~ to -15 

0 to -5 
0 
0 

0 
0 

NOTE: Differential voltage for pump between pads 21(+) and 6(-) will 
be between 9.0 and 11.0 volts DC. 
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TABLE 5-4 . 

PIN DATA, AMPLIFIER PCB, P2/J2 

Pin # Signal Name voltage <v QCl 

A Ground 0 

B Span Control Setting varying 

c Ze:.co Adjust varying 

D Amplifier Power -9.5 to -10.5 

E Amplifier Signal 0 to -15.0 

F Zero Adjust Voltage +18 to +21 

3 zero Adjust varying 

I 
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TABLE 5-S 

PIN DATA, PROBE CABLE, P3/J3 

Pin # Signal Name Voltage (V DC) 
--------------------------------------------------------------------

A 
B 
c 
D 

E 
F 
H 
J 
K 
L 
M 

Pump Ground 
Zero Adjust 
Pump Power 
uv Lamp 

Amplifier Signal 
Ground 
Span Control Setting 
Ground 
Zero adjust Voltage 
Zero Adjust 
Ion Chamber accelerating 

voltage 
Amplifier Power 

-12 nominal 
varying 
-1.0 nominal 
up to -1200 
(see para. 3~2) 

0 to -5.0 
0 
varying 
0 
+18 to +21 
varying 
+180 

-9.5 to -10.5 

NOTE: Differential potential for pump between 
pins C(+) and A(-) will be between 9.0 and 
11.0 Volts DC. 
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-
DOES METER YES YES RECHARGE 

INDICATE IS SA ITERY LOW 
BAITERY 

l.OW BATTERY 

NO 
NO . 

IS SA ITERY DEAD 
YES 

REPLACE BAITERY 

NO 

YES 
IS FUSE Fl OPEN REPLACE FUSE Fl 

NO 

ARE CONNECTIONS YES REPAIR 
BAD CONNECTIONS 

NO 

IS METER YES 
REPLACE METER 

BROKEN 

IS LOW SATTER¥ NO IS POWER SUPPLY YES REPLACE 
INDICATOR 

BOARD BAD. CONTROL ASSEMBLY FUNCTIONING 

YES 

A 
FIGURE 5-1 

FAULT LOGIC DIAGRAM 
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9 
NO IS HiGH VOLTAGE 

DOES UV LAMP INTE.:lLOCK 
COME ON OPERATING 

YES 

YES 

IS HIGH VOLTAGE 
OK 

YES 

ARE HIGH VOLTAGE 
CONTACTS OK 

YES 

IS LAMP 
FUNCTiONAL 

YES 

ARE HIGH VOLTAGE 
LINES SHORTED 

DOES PUMP RUN? 
N() 

IS PUMP STALLED? 

NO 

YES 

ARE PUMP CONNECTIONS 
FAULTY? 

8 
eta 
4 0 

NO 

NO 

NO 

NO 

YES 

YES 

YES 

ADJUST CONTACT 
RING ON PROSE 

CONNECTOR 

RE?LACE 

CONTROl. ASSEMBLY 

CLEAN AND 
TIGHTEN CONTACTS 

[:::J 

c:=J 

~FlOW AND 
N PUMP 

~E?AIR 
IECTIONS 

.. 

-~ 
._1 

J 

I 
,J 



.., 
! 
I 
I 

DOES METER 
RESPOND 

YES 

D 

,, 

NO 

I 
IS SATT:i=lY LOW 

OR DEAD 

NO 

IS PUMP VOLTAGE 
OK? 

YES 

ARE ?ROBE 
CONNECTIONS 
OPEN OR DIRTY 

NO 

IS METEFl 
BROKEN 

NO 

IS CONNECTION 
TO METER OPEN 

NO 

IS SAITERY 
LOW. OR DE~D 

NO 

IS FUSE F I OP9.J 

41 

YES RECHARGE OR 
REPLACE BAITERY 

NO REPLACE 
CONTROL ASSC:MBL Y 

I REPLACE PUMP I 

YES CLEAN AND 
TIGHTEN 

CONNECTIONS 

YES 
REPLACE MEIE:=i 

YES CLEAN AND 
TIGHTEN 

CONNECTIONS 

YES RECHARGE CR 
RE?L.4CE cA Ti"EF\Y 

yc-.;::, 
RE?L,l,CE FUSE .=I 



DOES METER 
RETURN TO ZERO 

IN STANDBY 

YES 

NO ·- IS METER 
BROKEN 

NO 

ARE METER 
CONNECTIONS OK 

YES 

ARE PROBE 
CONNECTIONS OK 

YES 

DOES Z!:RO 
CONTROL WORK 

YES 

DOES AMPLIFIER 
RES?OND TO 

ZEi=lO CONTROL 

YES 

IS ION CHAMBER 
SHORTED 

4 2 

YES c:=:J 
; ] 

NO CLEAt\! AND '1 

TIGHTEN i 
CONNECTIONS 

-

NO CLEAN AND 
RESOL.DER 

CONNECTIONS 

NO ·REPLACE~ 
CONTI=\OL 

NO RE?LA~ 
AMPLIFIER BOARD 

YES CLEAN OR I~EPLACE 
ION CHAMBER 



cp 
.ARE METER YES IS CALJ8RA TION NO 

RECALJ8RATE READINGS HIGH CORRECT 
OR LOW 

YES 

NO 

YES CHECK FOR LEAKS LEAKS IN SYSTEM 
AND FIX 

NO 

I I 

YES 
CLEAN LAMP IS LAMP DIRTY 

NO 

-· IS ION CHAMBE~ YES CLEAN ION 
DIRTY CHAMBER 

NO 

ARE POWEi=l NO RE?LACE 
SUPPLY VOLTAGES 

OK CONTROL ASSEMSL Y 

YES 

YES CLEAN AND 
ARE CONNECTIONS 

TIGHTEN 
DIRTY OR LOOSe 

CONNECTIONS 

F 
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y 
~HTENCASLE IS MEIEi=l Ei=lRATIC. YES YES 

UNSTABLE OR 
IS CABLE LOOSE 

NON·REPEA TABLE 

NO 
'• 

NO 
ARE METER 

YES CLEAN AND CONNECTIONS LOOSE TIGHTEN 
OR DIRTY NNECTIONS 

NO 

-·-

IS ION CHAMBER YES ~LEAN ION 
CONTAMINATED ;HAMSER 

NO 

LEAKS IN SYSTEM YES ~'AND REPAIR 
LEAKS 

NO 

ARE POWER SUPPLY NO G"?LACE 
VOLTAGES OK ROL ASSEMBLY 

YES 

IS LAMP UNSTABLE YES ~'LACELAMF OR NOISY 

NO 

NOIS,::. IS COMMON 
IS HIGH GAIN 

YES WITH HIGH GAIN. 
BEING USED REDUCE GAIN IF 

(MOST SENSITIVE RANGEl DESIRE:J 

NO 

IS PUMP OPERATING NO ~PLACE PUMP 
PROPERLY 

YES 

IS FILTER OR YES LONTACTHNU 
ORIFICE CLOGGED SYSTEMS 

H NO 

G 
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; 

.. 

' 

.. 

. 
.. 

, . . 
:'J. 

' 

: .... . . . ~. , . 
. . 

' ~ .. 

··-
DOES.METEi=l YES 

·READING DRIFT 
.. --· 

G 

! 

IS GAS FLOW 
SLOW OR STOPPED 

l 

- NO 

ARE CONTACTS 
LOOSE OR DIRTY 

. NO ' 

IS THERE 
ELECTROMAGNETIC 

INTC:MFEi=lENCE (EMI) 
· SC:: PARA 2·4.2 

IS ION CHAMBER 
DIRTY 

Note: For further details. see 
Table 5·1. 
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YES 
CHECK FIL TEA 
AND ORIFICE 

YES CLEAN AND 
TIGHTEN CONTACTS 

' 

YES 
COMP:NSATE FOR 

EMI EFF:CT-
SAME PARA. 

YES CLEAN ION 
C!-iAM5c::l 



0 

PAD 8 
B~ITERY VOLT .AGE --Hill 

_ 11 TO -15 V 

PAD 22 
UV LAMP VOLTAGE 

-300 V WITH PROBE 
CONNECTED 

-1200 V WITH PROBE. 
DISCONNECTED 

GAIN CONTROL POT R48 

PADS 21 TO 6 (6 LOWSIDE) 
PUMP MOTOR 
9.0 TO 11.0V 

FIGURE 5-2 
TEST POINTS 

POWER SUPPLY PCB 
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0 

PAD 17 
ION CHAMBE~ 
ACCELERATING 

VOLTAGE 
+180 TO +181 V 
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CHAPTER 6 

CORRECTIVE MAINTENANCE 

6-1 INTRODUCTION 

The scope and function of corrective'rnaintenance of the 
analyzer consists of the disassembly, replacement of component parts 
and subassemblies and the reassembly- ... All adjustments. and 
calibrations are described in chapters 2 through 5. 

6-2 EQUIPMENT DISASSMBLY/REASSEMBLY 

Disassembly and reassembly of the analyzer for maintenance and 
part replacement can be accomplished as follows. 

6-2.1 PROBE ASSEMBLY 

WARNING 

Turn the function switch on the control panel to the OFF 
position before disassembly. Otherwise high voltage of -
1200 VDC, will be present. 

Disconnect the probe cable connector at the readout assembly." 

Hold the lamp housing with the black end cap upright. Loosen 
the screws on the top of the end cap, separate the end cap and ion 
chamber from the lamp and lamp housing. 

CAUTION 

Care must be taken so that the ion chamber does not fall 
out of the end cap or the light source does not fall out of 
the lamp housing. 

Be sure to retain all "0" rings and gaskets to ensure 
leak tight reassembly. 
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GASKET BETW~E 
RING AND ION ~~ RETAINER ·HAMBER 

D-RING 
(:INTERNAL) 

C)-RING 

D-RING 
(ON REAR) 

CONNECTOR 
KEYWAY 

FIGURE 6·1 
PROBE As-;::,c:.MBL y 
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Turn the end cap over in the hand. Tap lightly on the top. 
The ion chamber should fall out of the end cap. 

Place one hand over the top of the lamp housing and tilt 
slig~tly. The lamp will slide out of the housing . 

. Clean or replace the lamp as required (see Section 4-3 for lamp 
cleaning). 

Remove any dust or particles that may be deposited in the 
sample passages by gently blowing, or by lightly brushing with a 
camels ha.ir brush~ - Extreme· care- is required to· prevent damage to the 
pump. 

Inspect the surfaces adjacent to· the 0-rings for evidence of 
l~ak~Je; ~place any 0-rings where such evidence appears. A special 
tool is required to remove the lamp housing from the probe. Contact 
HNU Systems. 

_The amplifier board can be removed from the lamp source housing 
subassembly, (see Fig. 6-2) by unsnapping the coaxial connector, Jl, 
and then removing the retaining screw. The amplifier board will then 
slide out of the housing assembly. 

Reassemble the probe by first sliding the lamp back into the 
lamp housing. Place the ion chamber on top of the lamp housing, 
making sure that the contacts are properly aligned, and "0" rings are 
seated correctly. The ion chamber fits only one way. 

Place the end cap on top of the ion chamber and replace the two 
screws. Tighten the screws enough to seal the 0-ring. Check to be 
sure the assembly is leak tight by blocking the sample inlet and 
checking for no-flow at the exhaust. 

CAUTION 

Check ion chamber alignment. It only fits one way. 

Align the 12 pin probe connector to the readout assembly and 
reconnect with a twisting motion until a click occurs. Check to 
ensure the high voltage microswitch is properly depressed. 

Perform zero adjustment (Section 2-3, steps f thru h) and 
calibrate (Section 4-4) after probe repair, lamp replacement, or 
probe replacement. 
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COAXIAL 
CONNECTOR.... 

AMPLIFIER 
BOARD-

FOGO CONTACTS---

( GAS PASSAGE 

FIGURE 6-2.,.. 
LIGHT SOURC.= 
SUBASSEMBLY 
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~ 

6-2.2 READOUT ASSEMBLY 

WARNING 

Turn the function switch on the control panel to the OFF 
position before disassembly. Otherwise, high voltage of -
1200 VDC will be present. 

Disconnect the probe cable connection. Loosen the screw on the 
bottom of the case and, holding the instrument by the bezel, remove 
the case.- (See Fig. 6-3). Remove·and replace-the subassemlies as 
follows: 

a. Control assembly- The control assembly is bonded-to the bezel and 
-- is not removable. 

b. Meter - The meter may be removed and replaced by the following steps. 
(Maintain sealing gasket in original location) 

1) Disconnect the leads from the meter. 

2) Remove 2 screws from clamps holding meter in place. 

3) Loosen 2 nuts on clamps. 

4) Move clamps inward to clee>.r opening. 

5) Move bezel with meter forward out of assembly. 

6) Transfer the clamps to the new meter. 

7) Reverse steps 1) thru 6) to install new meter. 
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BATTERY 
BRACKET 

" 

BEZEL 

MOUNTING BRACKET 
FOR POWER SUPPLY 

CONTROL 
ASSEMBLY 

FIGURE 6·3 
READOUT ASSEMBLY 
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c. Battery - The battery may be removed and replaced by the 
following steps: · 

1) Disconnect the molex connector to the battery. 

2) Remove 4 screws on battery bracket holding battery in 
place. 

3) Remove battery from the bracket on the end away from 
the control assembly. 

4) Install new battery by reversing steps 1) thu 3) 
above. 

5) On the power suply board, turn R53 (see Figure S-2) a 
20 turn lOk potentiometer, fully counter clockwise. 

6) Charge the battery until fully charged (approx. 2 
hrs) . 

7) Operate the analyzer on one of the three ppm range 
settings for 4 1/2 hours. 

8) Adjust R53 (see Figure S-2) in a clockwise direction 
until the low battery LED indicator just comes on. 

9) Recharge the battery. The analyzer will now operate 
for 10 hours before the low battery indicator comes on. 
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Figure & 
Index No. 

1 

2 

3 

4 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Part 
·Number 

AC10398J. 

AD103960 

DA100049-1 

AC103980 

AB100008-Al 

AB102256-Al 

AD103983 

DB100053-1 

DB104124 

568-020 

568-012 

568-005 

568-002 

GROUP ASSEMBLY PARTS LlST 

Description 
1 2 3 4 5 6 7 

Units 
per 
Assy 

Probe assembly: provides 1 
gas detection 

Shell and cable assy: consists 1 
of shell, base, .handle, knob 
cable and connector 

Exhaust screw 1 

Lamp Housing: provides housing 1 
p ifie PCB 

light source (lamp) 

Pwnp Assy 

Amplifier PCB 

Ion chamber assy 

End cap 

Screw: end cap assy, 6-32 x 
1 1/4 pin head, with internal 
tooth standard washer i6, both 
stainless steel 

Probe extension: 8" length 

0-Ring: Ion chamber seal, 
]," O.D., 70 Duro ARP, (90512) 

0-Ring: Extension seal, 7/16" 
ID 70 Duro ARP, (90512) 

0-Ring: seal, 7/32" OD, 
70 Duro, A.BE, (90512) 

0-Ring: seal, 13/16" OD, 
70 Duro, ARP, (90512) 
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FIGURE 7·1 

S LOCATION, PART 
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Figure & 
Index 

Part 
Number 

GROUP ASSEMBLY PARTS LIST 

Description 
1 2 3 4 5 6 7 

Units 
Per 
Assy ---------------------------------------------------------------------------------

7-2 

1 

2 

3 

4 

5 

6 

7 

7-3 1 

2 

3 

4 

5 

AC103959 

AC103961 

DC#00012-l 

AB100086-Al 

DA101816-l 

DA100029-1 

AC103963 

AA100011-Al 

DB100017-1 

DB100018-l 

AC102269-A1 

DD102240 

DB100050-l 

AC103953 

AB103965 

Readout assy: provides control 
and indications 

Meter & Bezel Assy 

Meter: 4 1/2" (11.3 ern.), Taut 
band movement, graduated 
0-5-10-15-20 division 

Switch: Function switch, rotary 
6 position, (Ref Des: Sl) 

Potentiometer: span control, 
10 turn lOOK, Spectrol #534 
(02111) (Ref Des: R51) 

Potentiometer: zero adjust 
turn, 10K, CTS #VA45Rl03A 
(23223) {Ref Des: RSO) 

Control assy: consists of 
bracket power supply PCB, 
cable fuse and power jack 

Fuse: 2A, Bussman #AGC-2 (71400) 
or Fusetron #MDL-2 
(07689) (Ref Des: Fl) 

Battery: 12 v de, 2.5 ampere
hours (Ref Des Bl) 

Strap, ~eck: supports readout 
assy from neck of operator 
when in use 

Strap, waist: secures readout 
assy to waist of operator 
when in use 

Charger, battery: 15.0 V de, 
120 Vac, lph input, 

Case, cover 

Case, readout assy 

Display Driver Board Assy 

Low Bat Board Assy 
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3 (BEHIND PANEL) 

FIGURE 7-2 

2 (BEHIND PANEL) 

4 (BEHIND PANEL) 
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PARTS LOCATION, READOUT ASSEMBLY 
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FIGURE 7-3 PARTS LOCATION, OUTER ASSEMBLY 
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NUMERICAL INDEX 

Codes 
Part Figure and ------------------------
Number Index Number Source Maintenance Recoverability 
----------------------------------------------------------------------
AD102242 1-1 PD 31 1 
AA100011-Al 7-2-7 PA 31 L 
AAlOOlll-Al 7-1-11 PA 3Z z 
AB100008-Al 7-1-6 
AB100086-Al 7-2-2 
AB102256-Al 7-l-7 PA 31 1 
AC100004-Al 7-1-2 PA 3G G 
AC100107-Al 7-1-4 PA 3Z z 
AC102257-Al 7-1-1 PA 31 L 
AC102260-Al 7-2-5 PA 31 L 
AC102269-Al 7-3-3 PA 3Z z 
AGC-2 7-2-6 PA 3Z z 
OA100029-1 7-2-4 
DA100049-1 7-1-3 PA 3Z z 
DA101816-1 7-2-3 
DB100017-1 7-3-1 
DB100018-1 7-3-2 
DB100050-1 7-3-5 
DB100053-1 7-1-9 PA 3Z z 
DB100012-1 7-2-1 PA 3Z z 

~~ DD102240 7-3-4 PA 3Z z 
MD1-2 or AGC-2 7-2-7 PA 3Z z 
PA100009-Al 7-1-5 PA 3Z z 
PA100010-Al 7-1-12 thru 7-1-15 
VA45Rl03A 7-2-4 
534 7-2-3 
568-025 7-1-15 PA 3Z z 
568-005 7-1-14 PA 3Z z 
568-012 7-1-13 PA 3Z z 
568-020 7-1-12 PA 3Z z 
AC100005-Al 7-1-8 PA 31 1 
DC102573 4-3-1 PA 3Z z 
DC102579 4-3-2 PA 3Z z 
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Reference 
Designation 

Bl 

Fl 

RSO 

R51 

Sl 

REFERENCE DESIGNATION INDEX 
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Part 
Number 

AA100011-Al 

AGC-2 or MDL-2 

DA100029-l, VA45Rl03A 

DA101816-l, 534 

AB100086-Al 



AVAILABLE SPARE PARTS KITS 

PA100010-Al 

PA-102743-Al 

PA-102744-Al 

O-Ring Kit: Contains two each of 568-020, 568-
012, 568-005 and 568-002 

Five Piece Spare Parts Kit: Contains one each 
of PA100009-Al UV light source, AAlOOOll-Al 
Battery, AB102256-Al Amplifier PCB, AC102260-Al 
Control Assembly and PAlOOOlO-Al 0-Ring Kit. 

Three Piece Spare Parts Kit: Contains one each 
of PA100009-Al UC light source, AAlOOOll-Al 
Battery and PAlOOOlO-Al 0-Ring Kit. 
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i. ·. ::·_: l 
Gasspurenwarnsys lc~n 
COMPUR 4100 SO HCN 

Dns Gnsspurcnwarnsyslem COMPUR 
t1 100 SO I-ICN beslclll aus 
Gasc.Jcteklor 
G:1 s~tencr a I or 
l<onsolc 
Prolokolllwfl 

(Warngertilmil/\nzcigc) 
(Prulgertit) 
(empfolllcnes Zubellor) 
(crnpfolllencs Zlll>cllcir) 

D<~s System isl speziell f(ir die M/\K-Wcri

UlJcrwacllung ausgcfeyl. 

I 1\C~ITUNG! 

lrolz dcr stark vereinlachtcn Gedienung 
tlurcll den Entlbenutzer ist tlas I·Ao11itox 

1 4 100 SO f(ir HCN lrotzdern ein kornplexes 

Mellqcriil, tlas cine sicllern Funklionnur bei 
sornli•fligcr Oenclllung dicscr Ocdicnurigs

;"''eihlll\J und rcgefmtilliger J<onlrolle durcl1 

c lit] It" den Eins;lll des Ger tiles Ve1 illll woll

hcllen qewiillrleislel. Dies gill bcsonders l(ir 

., 

Ge~sqcner<Jior 

G;l'; qr:ncralor 

cJen regehniilliyen Zellenersalz sowic den 
lijglicllen 1-unktionslesl. Oas Einstelle11 tier 
Wmnscllwellen liegl ebe11so ganz in dcr 
Vera11twortung des Gelr iciJes; COMPUH 
empfiellll die strenye Einhaflung der M/\1(
Werte. Eine 11cpar;1lur isl wegen des 
Ex-Schutzes nur dlll ell den llersleller 
zulassig. 

Das Gertil wird von COMPUR mil folgendcn 

Einstellwerlen aUS\Jelielcrl: 
Alarn1schwcllen: 
1. bei MAl< = 10 pf11ll HCN 
2. bei 2 MAl< = 20 ppm IICI'I 

Die Oelel<torzelle wird bei IICN l<onzen
lralionen Lrbcr 1000 ppm irrevcrsibel ge

scllticliyl. D<idurch gclll cJie 1\nzcige nichl 

mcllr uur .. Null" Zlll i1ck. In dies en Fiille11 

lllllfl die Zelle nusyetiluschl warden. 

G<istlctel<lor 
G<~s tklector 

',·. 

1\IJb. 1 
Picllll e 1 

Allb. 3 
Piclur e 3 
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7 Gelli.iusescllriJuiJcHI 
0 Oosimelersleckcr 
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Picture 5 
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Neise zur Fehlersuche 
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1tet role LED 
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Dalterien 
wecltseln (5. 1.) 

a) Evil. rnil2. Dcluk
lor nachpri.ilen, 
ob Generalor 
0. k., sons! b) 

b) Fillerkappe 
wechseln (5.2.), 
wenn nichl vcr
schmulzl, c) 

c) neue Sensorzelle 
einbiluen (5.3 ). 

Zelle bclcuchlcn, 
d. h. mil Fcuchl-
1 •allekappe mehrcrc 
Tage stcllen lassen, 
sons! Gcneralor
zclle wechseln 
(5.'1 ). 

Generalorballcrie 
erselzen (5.5.). 
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Zubehorund 
Verbruuchsmu\eriul 

Beslellnummern fur Verkauls!!inlteilcn 

1. Gasdr!lel<lor HCN 
Digil<:~lanzeigc, 

2 Alarmschwellcn mil 
Dosimeter-1\nsclllull 

2. Zelle HCN mil Fillerlwppc 

3. Fi41erkappe I-ICN 
(10 gliick) 

4. Oullerie PX 23 (I SILick) 

5. Gasncnerulor IICt-J 

G. Gcncr;:~torzellc IICN 

7. l<alibricrgasurliiplcr 

0. Mefllcilung: Eichen 

9. Digilalvollllleler 

10. Slromgeneralor 

11. KalibrierkabelsuiZ 
hir Slromgcnernlor 

12. Prolokolllwll 

13. Olullorer 

u 5306 203 

u 5000 103 

u 5010 3-11 

U-1990001 

u 5390 300 

u 5020 300 

Ll 5900 106 

u 5900 112 

u 5900 010 

u 5900 023 

u 5900 125 

U SDOO OOtl 

u 5900 002 
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!)election and Wnrning System 
lf'UI~ t1 100 SO Monilox HCN 

:1 JMPUfl ,1100 SO Monitox Gas 
: lrfJn nnrJ Wnrnirru System comprises 

• 1 lr~li'Clor (ni;Jrrn unit witll di\)ilal 
dis[.llay) 

', !J<'IH~r;llor (lr!Siunil) 
~~.oln (recommended nccessory) 

r 1:1: I olnq (n :c:ornmemfed nccessory) 

;y•;t(:fll is r:specially designed to 
,,.,;tile llVof I-ICN. 

IliON! 

'"!!Ill he •1100 SO Monilox for IICN llns 
riHftllly sirnplilied lor ease of opere~tion 
u: rr~;Pr. it is nevertheless a complex 
:.ur inu instrunu.mt wl1ich will opemle 
'''Y only if these operuting instructions 
:;u dully ollser vcd nnd ill lie instrument 
":r;kcd rcqlllnrly l:Jy tile Sillely ollicer. 

I I 

r· 
... ' ... ~ ~----

This applies in pnr ticui;H to llw regular 
replnccrncnt olllw cells ;:md daily lunctiunat 
tests. The responsibility lor rmy cllrmgcs 
made in the nlnrm 1111 eshold sellings must 
be bar ne entire I}' IJy tile operator; COM PUR 
recommends the sit icl o!Jscrv;mce ol the 
1 LV. Since the unit is designed to be 
inlrinsjcally sale, <JIJ repairs rnust be made 
by the m<llllllncturor or ollwr npproved 
persorm~l. 

COMPUn oilers the instrument willllhe 
following factory sellings: , 
lirsl alnnn lilrosllold = at TLV "' 10 ppm 

second ntnrrn threshold =' "' 2 l LV "' 20 ppm 

The detector cell will be destroyed ilthe 
detector is permanently exposed to a I ICN
concentmtion exceeding 1000 ppm. In this 
ce~se the coli has to be replaced. 

l 

I 

·· .. .,., 
I ' '"J -·--

i. ;··.-1 
~ 
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Technical Description of the 
COMPUR 4100 SO Monitox 
Detector for HCN 

1. 1. 

Applications 

The COMPUil '' 100 SO tvlonilox is a 
personal rnonilor lor I ICN. 

II is designed to be worn ullaclled to trw 
clotl1in~J near the lJre~1tlling zone or the 
per son lobe [Jrolocted. The detector 
produces an audible first alarrn wllen the 
I·ICN-conccntmtion exceeds the TLV 
(factory selling: 10 rpm) ami a second 
nlurlll, when it exceeds 2 x TLV. 

Independent or the ill<lrrll selling, the cligitnl 
display shows lire aclunii·ICN
concenlration in prrn (p;uts fJP.t 1nillion) 
in the nominal range of 0 - 100 fJPill HCN. 

In conjunction willr tire COMPUn -1102 
Dosimeter, tile; unit cnn be employed to 
rCfJistcr IICN-con'cenlrations nl cnnlined 
spnces ran\1ing frorn 0 to 10 x TLV. 

The COMPU!l ,1100 SO tvlonilox cannot be 
used lo rncnsure process gns stremns or in 
presence ol contirHJOr1.5' high HCN
concent r a I ions. 

1.2. 

Mode or Operation 

1\rnbit:!nl air diffuses lhrougll !Ire filter ins"' 
(a dust filter) (5) to the measuring cell. {II( 

men suring cell. a cluaf-eleclr ode 
electrochemical cell with an or g;u1ic 
electrolyte gel, generates an output cu1 r ur 
pr opo1tionnl lo the partial pressw!! ol IIC:; 
in l11c air. 

1\ series ol electronic amplifiers supply '' 
voltage signal which is led to t11e 
comparator for lhe nlnrm tllreshold. II ll11: 

first alarm threshold is exceeded. an 
interrnillenl lone is produced; il the secor 
nlarrn threshold has been exceeded a tlu< 
lone signal is produced by tile lone! 
gcner a lor and loudspeaker (or earphone 
very loud mcas). The sfand~udised aniilll 
signnl corresponding to t11e actual f ICN · 
concentrntions (the TLV corresponds lo 
00 rnV) can be led lo the Dosimeter. 

Tl1e sarne signal is fed to the AD-converl 
driving the digital display. Tile display is 
ndjusted to give a reading or 10 ppm a1 
BO rnV input. 

The t1 100 SO Monitox consists or two 
sepmale power circuits (via two rniniiltur 
bnllerios); the circuit lor the analogue P'' 
is separated from !hal lor the olmm
generalion. 

When the ,on-oil" switch is moved to tlr 
.,O;rtl." position, !he balleries will be lest 
belore the instrument is turned on. In t11r 
switch position, the balleries are 
electronically tested under the highloncJ 
lim linaf tone stages. If one or the bntter 
fails to reach the predeterrninecl lower· 
theoretical limit, no alarrn will !Je lwarcl. 



•nical Data for the COM PUR 4100 SO Monilox for HCN 
1111ily ccrtilicalc 

· cla~s 

ISI()IlS 

•t (will) l>altcrics) 

r supply 

y service life 

oy range 

· volume 

·msc time 

to alnrm 20 rpm 
50 ppm 

t:clion possibilities 

•!nature ri111ge 

1vr: humidily 

poinf drW 

1tivity drift 

•cc lif1~ of the cell 
I 

ovs 132.013 

EEx ib II C T G 

104 ,I\ X G2 X 24 111111 

approx. 150 g 

2 X f>X 23 (5,G V) 

approx. 1000 h. _ 

0- 100 ppm 

rnin. 130 dO/\ I 30 Clll 

2 al<1rms, adjustable 

T2o< 10s 
T 90 -: 3 rnin. 

< 15 s 
< 3s 

earphone, dosimeter 

0- SO "C 

10%- 95% 

< 1 ppm I G rnonllls 

< t5% I G months 

min. G months (dependant on dose) 

1.4. 

Cross-sensitivities 

Test com- Tc~;t 

poncnls COilC!Jillr<JtiOII 

so 2 5000 pp111/•10'Yu 1lf 
NO~ I 0 ppm 
Nl IJ 1000 fJplll 
co 1000 PJ1111 
C02 1000 ppm 
112 1000 J1p1n 
CH 2 :CIJCN 10 pJ1m 
CH 3 CN 200 ppm 
(CHJ) N 50{) fJfJITl 
CIIJOII 200 ppm 
COCI2 5 pplll 
Cl2 10 ppm 
IICI tO ppm 
11 2 S 2 ppm 
Hydro-
carbons, 
sa lura led 2% vol. 
I tydro-
carbons, 
unsalumlccJ 'l'l'o vol. 
Aromatic 
compouncls 
(also 
alcylalcd) 200 )1prn 

~--~ 

2. 

. I 

I1HJication 
i11 pp111IICN 

10 
- 6 

10 

17 

10 
5 
7 

10 

Technical Description of the 
COMPUR 4100 SO Monitox 
Gas Generator for HCN 

2.1. 

Applications 

The HCN gas generator serves to enhaiH 
lhe reliabilily oflhe Monilox gas cJclccti(JI 
and warning system. The Monitox detecl• 
must undergo a funclion<Jitest by placinq 
on the generator before each use. T11e 
generalion or a gas concentmtion 
exceeding !he TLV ensures lllilt llw dolf:l• 
will respond reliilbly during use (piclur e ~· 

The gils generCIIOr, however, is nof t.lesifJI • 
to ueneralc a calibration gas of known 
concentralion. Daily testing of the Monllo 
detector does no! rnean that the user is 11 

recommended lo change cell scqucntiOJI! 

Tile COMPUR 4100 Gas Gcncr<Jtor llltP;t 
no! be exposed to or used i11 explosive 
ntmosJ11lcrcs. 

N.O.: The generator cell muy dry oul <~I 
very low relative humiuity in lilt~ ;111 

this case, il is necess;:uy to pul Ill• 
moisture cap delivered will! tile 
generator on top of the gencr<Jior 
always when il is not in use. 

This ensures a correct gus 
concentration lor the detcclor tc~ 



lc of Operation 

-.;.-11ch on the \JCilCrtJlor is aclivalcd by 
. : HJllle dch?clor in llle rnalcllinn recess 

• · I,JI~Ilt'r<:lltJI llC<IcJ. 

:1!1. f01n leeds <1 flow ol air pLJsl llle 
1alor Ct!flllircclfy lo lhe detector cell. 
·~ ~;;unc li111e. \J<IS is generalecl 
'olylically in I he generulor cell in such 
IJOtlllllflal the gas conccnfralion is 
•~llounh lo cause lhe dcleclor lo 
.llld wilf1i11 10 seconds (alarm threshold 
IHll). The period ol gas generation is 
aled by lhe green LED. 

The red LED indicnles wllcn lim lmllery 
musl be replaced . 

Aller a 10 seconds inlerv<JI, UilS rmduclion 
is lerminaled ancl lhe fan conveys pure nir 
unlif lhe detector is removed. 

Tf1is functional lesl ollhe defector cllecl<s 
any of lhe following dclecls: 

clogging of lhe dusl Iiiler 
• a malfunctioning cell 

<1mnllunclioning electronics system 
a malfunctioning generator. 

lmical Data of the COMPUR 4100 SO Monitox 
'3 Generator for HCN 

· !llSions 

Jill (incl. lJalleries) 

pvr <1lurc rilll\.]C 

·f!r'supply 

i~r;1lor cell service file 

'!' y service life 

133 x 65 x 40 mm 

arprox. 250 g 

o oc- so ··c 

9 vall alkali ballery, leakproof, e.g. M<JIIory 1G0'1 

approx. 3000 lesls or lor 1 year 

approx. 3000 lesls 

3. 

Usc of the detector 
and generator 

3.1. 

Dotoctor <1clunlion and 
functional lest 

Oallcry Tosl 

Tu1n 1110 swilcll on lhe COMPUn •1100 SO 
Monilox lo "Ball.". If llle ballery has 
sullicienl power looper nle llle deice lor lor 
eigfll flours, an audible (inlermillenl) lone 
will be heard. Tile LCD· display is switched 
offal 1110 "13all." lesl position. If no lone is 
ernilled, lflis indicates llwl alleasl one of 
lllc l.Jallerics is cxhauslecl. For solely 
reasons l.Jolh bulleries should be replaced 
(refer lo sec lion 5. 1.). 

When llle audilJie lone has been I word (lo 
preserve balleries, llle lesl should be ns 
short as possii.Jie), lfle swilcfl is moved lo 
"ON". Tile lone will cease. Tile LCO-display 
is opera ling now. II rnusl sllow "0" rpm 
after some seco~ds. 

r'llllCliOJJUI Tcsl (picllHe 2) 

Pl<~cc llle tfeleclor on lop of lllc ucncrator 
as illuslmled. 

1\s soon as llle deleclot'soumJs ils alarm, il 
rnusl be removed lrorn llle generator. The 
del eel or is reLJcly lor opera lion once lhe 
nlann llns ceased. 

If the detector alarm does nol sound Will H. 

len seconds llle deleclor has lobe cl~eck•! 
ancf serviced.lf necessary,llle fille1 cnp 11;• 
lobe replaced (see point 5.2.). 

11 is advisable to record lhe lnsl and 
assignment of llle gas delector in liJP. 
delcclolog. 

The ball cry lest and lunclionalleslrnu:;l I 
performed prior to eacll use lo lllus e11~;'" 
111aximum safely. 

During lhe gas lesl llw LCD· display 111u~ 
show the response of llle cell to HCN · 
concentration as well. As llw alarm 
lhresl10ld is faclorysel al 10 ppm tile ai<Jr 

should sound al 10 ppm. 1\s tile llisplily 
rends n new value every second, lhe li~n. 
for alarm and display of 10 ppm rnay lw 
diflare:nl. 



~f.the Gns Detector 
I 

~ detector rnusl he worn in l11e 
llltJ zone oltlle person to be protected 
! Iiiier cnp (5) should not be covered 
JJ;Jy. 

IJI.Jer lip on t11e cnrrying clip makes it 
-le to 5ecurely nllnclltlle Monilox to 
; ol cloll1ing (e.g. the breast pocket). 

; nbt deemed adequately secure, the 
;upplied with the Monitox can be 
d in tl]e holes of the corrying clip. 
•abies I he Monilox lobe worn around 
:1--. 

1 ,o:;:;ible, the Iiiier cnp should be 
led from water, dust-laden air or dirt. 
llt! ll<tllcry nnd functional tests (refer 
>I :1. 1.) should be perlot med before 
l•:clut is put into operation. 

I 

I ~FlS conccnlrntion in the vicinity of 
. ·,sor exceeds 1118 set alarm value, the 
·:"II sound niter n del<~y dependent on 
·;,concetllrnlton (The higher the 
tlit;Jiion. the more quickly the 
'I II I •1100 SD Monilox will respond). 

11111 sounds at n level ol ollcnsl 00 dB 
·,latlCe ol niJoul 30 cenlirnclets 
IH!S). 

3.3. 
Connecting the Empllone 

When the detector is being utilised in an 
area with higl1 background noise, the 
optional earphone should be used to be 
sure that the alarm will not go unnoticed. 
The earpl10ne is connected to the earphone 
socket (9) on the detector. This socket 
disconnects the inlernalloudspc<~l<er. lithe 
enrphone is being used, it is importnntthnt 
the tests also be conducted with the 
enrphol'le plugged into the detector (reler to 
point 3. 1.f When the em phone is not being 
used, the socket should be closed with the 
plastic plug. 

3.4. 

Connecting the Dosimeter 

The COM PUR 4102 Mini-Dosimeter cnn be 
connected to the 4100 SO (refer to 
operating instructions lor the 4102). 

The gencrnlor lest con also be carried out 
with the Dosimeter connected lo the 
COMPUR 4100 SOil the rJctr.clor is turned 
wo• nboul its longiluditwl nxis relnlivc lo 
the position shown in point 3. 1. at HI then 
plnccd on the generator inllwt wny,lhilllilc 
cell fils into lhc recess on tile generator. 
The functional test is then stilrted by 
pushing the generator button with one's 
linger. 

Tile plug should be rcplnced in the 
Dosimeter socket whenever \he Dosimeter 
is not being used. 

. '. 

3.5. 
Digital Displny 

Addilionnllo the wnrning-lunclion olthe 
COMPUn 4100 SO Monitox ils diyitnl 
displny (6) gives n direct rending of the 
nctuaiiiCI-J concenlratiotL 

Tl1us it is possible to determine HCN
concenlmtions below nnd nbove \he TLV
Ievel, giving lim skilled worker nne! itldustrinl 
hygienist tile rneans to detect unusual 
conditions ol HCN-concentrations with 
higll nccurncy and resolution. 

Tile COM PUn o\ 100 SO Monilox is, however. 
even wilh its digital display, primary a 
rnensuring and warning device lor personul 
protection. 

II has not been designed lor measurement 
in rrocess-controf; moreover exposures to 
high IICN-concentratiotJS lor any lcn!Jih of 
time must be avoided, as the nccuracy of 
l11c rending will suller . 

.J J J 

3.6. 
Detector Denctivation 
and Storage 

a) brief period ol inactivity (up lo il mnrlll•• 

the detector is deactivatl:d 
(switch lo "Or-F") 

b) Prolonged inactivity nnd sloraue 

II is ndvisable to open the Munitox ant I 
remove both the cell nnd batteries. tu 
provide them from leaking and corrod11 > 
the interior of the Monitox (reler to tht~ 
sections on cell and bollcry rcplaccn11" 
5.3.). 

Oelore reutilizing the Monilox a new c• 
has to be installed. 



ibration Instruction for the 
~clor COM PUR 4100 SO 
'lilox 

lJ;III<:e lilt! llllli!ISiG ilCClllat:y oJ lite 
I• 11 ln1 IIC~Itl i~ lli!Gessary lo calibmle 

···l•!clor etlltet will! a I ICN nitrogen 
Jl() will! d<!llllile concenlralion or HCN 
""; :ur elr;clronic udjuslmcnllJymcwls 
'<~OMPllll CIJIICIII generalor 
HJ 023. 

cssories required 

nalio11 will! gns 

111111 <~lion r;;tp to place onto Monilox 

lW IIH!Ief 

tlhyollmelet 0 -- 2000 mV; 
Pl,ll resisln11ce ;~ I M II 

·1Ji11g, sel or le~;l cables, screw-driver 

tlii,Halion uns. known conccnlralio11, 
· >olil 10 ppm IICN i11 pure N 2 

tark: Tile !Jeneralion and above allllle 
slabtlily lime ol 1-ICN calibralio11 
gas IS not wilhout problems. So 
il o11ly a small number or 
detectors are lobe calibmted, 
the electronic method should be 
prelercd. 

l.n<Jtion- Electronical Method 
· 1111~ 6 ;:mel 7) 

.tltiH<tliun '""' (CIIIfcnl generator) 

11lli•ml1meler 0 ·- 2000 mV, 

""'' II)SiSI;HICe _,: 1M II 

•!I or tesl c<~bles, screw-driver 

4.2. 
Zero calibration and gain 
adjustment with calibrution gas 
t1.2. I. 
Preparation 

The Monilox is oprJncd ;111d posilionccJ willl 
I he eleclr onic comronents upw<Jrcl on a 
noll-Slip surface. Tlw cover with the di\Jilal 
displ<l~' is carefully p11l aside with the 
displi.ly upwmd. 

-TheniiH~llnil is switched on via "Ball." 
position lo "ON". The LCO-clisplay sl1ould 
read 00 ppm aller several seconds. 

The excellent zero-point slal.Jilily ol I he cells 
will normally make unncccssnry to adjust 
the zero-point. DeviLitions from zero nrc 
cnused mostly by I<Jull sensor cells. 

For zero-chccl<ing remove sensor cell. 

4.2.2. 
Zcro-Adjus trncn t 

Connect Millivollrneler to tie down poi11t 
(MP 2) and GND (MP 1) (picture 6). If the 
rc<~dill!J is not zero in clea11 <Jir, <JncJ also is 
not zero without sensor cell, potcnliollwter 
(R 9) (ollsel voll<~ge) has to IJc varied until 
lhe reading is zero. 

Nole: H r cading is zero wilhoul cell am.l no I 
zero with the cell, il nwy need up to 
one hour to stabilize lhe cell. If n cell 
hils been removed lor a longer 
period wilhoul short-circuiting the 
two connectors, I he time lo stabilize 
may be up lo one day. A new cell 
lherclore has shorl-circuil on the 
small pcb, thai musl be broken away 
before inserting !he cell. 

- . -. .1 
... '·1 

.:.:.J 

t1.2.3. 
Gain Adjustment wilh gns 

·rlw spc!Cii!l culibwliu11 nclnplcr is linltlly pul 
onto !he dust Iiiler on lop of lim del ector cell. 

Adjust a c<~lillrillion-gas llow lltrouglt the 
cnli!Jration cap; Jlow ratu ~;l10uld lm npprox. 
IOU CCIII per r11i11ulc! ;unJ the inlet 111ust be 

1110 Slltaller pipe; to avoid pressure 
vari<ltions tile oullcl should be I reo ol 
o!Jslnclus. /\fle1 5 minurcs lire display ol the 
Monilux ltas reaclwd its Jin<~l value. 

Connect millivollmcler to lie down point 
(MP 2) ;mel Gf-.JO (MP 1). Depending on tile 
cunccnlralion ol the c<Jtibmlion u<~s the 
Jollowin(J vollaue should be clispl<~yecl: 
(a<Jjusl by means or pol R 7) 

[ c J in ppm 
U = X 00 mV 

10 Pfllll 

The displny ol lhe Monitox must show tile 
gas concentmlion. In lire opposite, adjust 
pot (I~ 15) until concct reading is shown. 

4.2.'1. 
Gain-1\djustll;cn,t with the current 
c<~librutor 

Each cktector cell produceu l.Jy COMPUR 
is supplied with un indication ol the output 
current ul 10 ppm 1-JCf-.J. (Never lllrow away 
pacldngs ol rcplaccmcl'lt cells IJelore 
Jwving noted litis incJic~ilion!!!) 

Remove rlelcclor cell. Insert c<Jiibr<Jtion 
cLIIJic wit11 lite plug IJomcJ into plug 
connector lor clelector cell. The ~(old 
conlncts musl touch the spring contacts. 
Connect other side of tlw cable to tile 
current generator. 

Mal'e sure ol correct polarity ol plugs. 
Switch on nencmlor, twn bulton lill 
gc11eralor display shows output current or 
detector cell. 

Rc::mnrk: Oispl<.ly always shows actu<~l 
vnlue of current. II it is wr u, 
check the contae,;t~;! 

Connect voltmeter to tic down point (tvll' 
ami GND. Adjust sensibility lly means CJI 

pol (11 7) until 80 mV is di!;playu<l. Mullll<' 
must now display 10 ppm. In opposilo, 
adjusl pol (R 15). 

4.3. 

Selling the Alarm thresholds 

Tire trlnrms of I he standard versio11 are lo 
set on 10 ppm (first alartn I TLV) and 20 PI 
(second alarm 2 x TLV). 

To set t11e alarm levels, pust1 llw 2 lltir.i
switcllcS (S 1) to the rigl1l. Tlw display ol I 
Monilox shows now the level ol lltu 1 sl 
alarm threshold. This can be adjuslcd l>i 
menns of the polenliomclcr (R 30). 

To <1djusl the 2nd alarm level, pu:.;l1 till! 
upper switch to the loll. The display sllCJ 
now the 2nd i.llarm threshold. Tllis can L 
ncljusled by means ol lhc potentiomel•~, 
(n 29). 

Alter having adjusted the alar mlevels, P• 
both mini switches to tile ll!lt. The Mo11r1 
display shows now the actual concent1 '' 
oiHCN. 

4.4. 

Concluding the adjustment 
operations 

/\Iter the sellings have bec:nr11adu, tu111 
switch on lhe pcb lo "OFF"-posilion. M. 
sw e I flat lire swilcll-lrnmlle on the covl: 
also in I he "OFF"-posilion. Then Gill cfu! 
replace the cover and Jold the connec\11 
cable bel ween pcb and display so ttwt ' 
neillwr squeezed in nor cracked. TigltiL
Ihc screws. The Monitox is now ready'' 
operation. 
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din tenancc and Serv'icing 
·;tructions 

1. 

d lery Replacement 

'' '"' :,vyilcll (7) lo "OFF". 
' 1t•1nove three screws ( 12). 

lwn c.Jeleclor over anc.J remove front 
:over. 
\lien lion: Do not allcrnrtto remove lhe 
:aiJio between fronl (Janel and rbc! 

. iff oul ball cry housing, disconnect rlug. 

'Jn~;crew <Jnd remove battery lids. 
'h~pl<~c:e bi!llerics with~ pole loworc.Js lid. 
'lepl<~ce lids. 

''lli<J 111 billlcry plug. Ensure C<JIJie <Jnd 
.aiJit! socket in right position. 

•lt•placn IJ;•ttery l1ousing and front cover, 
':ar uh rlly <Jrl)trSI tile C<Jble Of tile front 
: >arwl. so lh<ll it is not d<Jrnugec.J by fixing 
: ile lion I P<lllel; then tigl1tcn the screws. 

: l>~fleill battery lcsl. 

Iter Ce1p neplaccrnent 

llcmove screws (7) (piclure <1) und open 
>Jclcclor. 

Curefully remove sensor cell together 
. ,.,ithliller c<Jp (5). Pull cap orr cell (tl). 

/\ll<lch new filler cap (with identical gas 
label HCN) <Jnd return sensor cell to 
11rigirwl posilion. 
riller cap order number appears on plate 
;rllached'to inside or front panel and is 
lrsled in section G. 

llt:pl<~ce front cover and tighten screws 

llepe<ll rcr forrnunce test. 

r 

5.3. 
Sensor Cell Replacement 

1. Oren detector (see 5. 1.). 

2. Remove celllooellwr wilh filler car. 

3. llcmove new cell and filler cap frorn 
slomge container, pulllrnnsrarenl cap 
off the cell and replace ll1is by the new 
filler cup. Corrccl position or filler cap is 
shown in illuslmlion. 
Remove short-circuit pr oleclion 
allached lo pcb by breaking il away. 

-4. Pro~ced current calibralicn (t1.2.<1.). 

5. Rerlucc sensor cell with filler cap in 
proper rosilion. 

6. Close Monilox. 

5.4. 

Genemtor Cell Replacement 
(piclure 5) 

1. Open housing 
(ns when replucing b<lttery) 

2. Unsolder fan leuds (10). 

3. Loosen lour scr cws (II) <lnd lhrt!t! 
screws (12). 

<1. llcmovc oullcl, a<~s c:cll ami fornlluoll\.)h 
the fror1l. 

5. Carefully inscrl replacemcnl unit 
U 5020 300 consisting of outlet, cell and 
fan and ligillt:n screws (12) . 

6. Tighlen screws (It). Align circuil board 
so !hal rin (13) reli<Jbly aclualcs switch 
( 1<1) when g<Js detector allacllcd. 

7. Resolder fan leads (10). 

0. Reassemble genernlor and tiulltcn 
screws. 

9. Tesling: Usc rrorerly func:lioning Dns 
detector lor same gas. Switch lo "ON", 
attach. Alarm rnusl sound after nboul 
eiglll seconds. 

~--···J 
: ··: '] . -:..-1 

r -- .. ' 
' -·-

5.5. 
Generator Battery Replacement 

Loosen four screws on rem housing punel. 
C<Jr chrlly remove front cover. For correct 
posilior1i11~J of l>alll~ry, refer to illustmtion 5. 

5.6. 

Troubleshooting 

Malfunction 

Ballery lcsl: 
no response 

Generator lcsl: 
no response 

Gerwr<rtor docs nol 
supply unou\]11 gas 

' 

fled LED li~JIIIS llfl 
dw in~f ln!;l 

Remedy 

nerlace u<Jiteries 
(5.1.) 

a) nereat leslusing 
2nd deleclor, if 
no resronse, b) 

b) nerlace filler cnp 
(5.2.). if not 
tlir ly, c) 

c) lnser I new sensor 
cull (5.3.) 

Usc moisturizing 
c<Jp for several d<lys, 
olhcrwi~w replace 
ucncrator cell (5.•1.). 

flcplncc~ gerwralor 
ballcries (S.S.). 

6. 
Accessories and consumabl 

Pari Numbers 

1. Gas deleclor digital 
display, 2 atnrrn 
tllresllolds with 
Dosimeter oui(JUI U SJOG ; 

2. IICN cell witl1 filler cap U 5000 I 

/3. HCN filler cap (10 pes.) U 5010: 

4. Elattery PX 23 (I pc.) U o.\990 ( 

......-5. HCN gas generator U 5390: 

/6. HCN generator cell U 5020 : 

7. Calibration gas adapter U 5900 , 

8. Measuring cal:rle: 
calibration U 5900 

9. Digital Vollrneler U 5900 1 

10. Current calibrator U ~i900 1 

11. Calibration cable used 
in connection with 
current calibrntor 

12. Deteclolog 

1:1. Earpl•one 

U SCJOO 

lJ SCJOll 

U SSICJO 

file:///tlonlion
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NOTE: ONLY THE COMBUSTIBLE GAS DETEC
TION PORTION OF THIS INSTRUMENT HAS 
BEEN ASSESSED FOR PERFORMANCE 
ACCORDING TO CSA STANDARD C22.2 NO. 152. 

.. ( .... la"".~\~~~~b~!~~~~._~~~-1·~;!~.~~='~~' •'t ,.~'· 
~~Q(~·~~~·~,'c.' .. 
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1.0 GENERAL INFORMATION 

1.1 Air and Gases 

Air is a mixture of gases. Clean, dry air consists of 78.08 
volume percent nitrogen, 20.95 volume percent oxygen, 
and 0.87 volume percent other gases including argon 
and carbon dioxide. Life, combustion and various 
chemical reactions are supported by oxygen. Human 
beings can tolerate moderate variations in the amount 
of oxygen in the air. Breathing becomes labored when 
the air contains only 16% oxygen. However, U.S. Depart
ment of Labor-OSHA (General Industry Safety and 
Health Standards 29 CFR 1910.94 (d) (9) (vi) requires 
the use of air-supplied respirators to provide adequate 
oxygen when the concentration of oxygen is less than 
19.5%. Oxygen deficiency can be the result of the dis
placement of oxygen by other gases, aerobic bacterial 
activity, combustion, and the oxidation of metal. 

A mixture of air and a combustible gas or vapor (here
inafter tt1e term "gas" shall be understood to mean 

combustible gases nnd/or vapors) will support the 
propagation of a flame away from a source of ignition 
only when the concentration of the gas, as a percent 
of the total volume of the mixture, is within the flam
mable range of that specific gas or combination of 
gases. An air/gas mixture in which the concentration 
of gas is below the flammable range will be too lean 
to propagate combustion. The flammable range has a 
lower limit and an upper limit; i.e., the lower flamma
ble limit (LFL) and "lower explosive limit" (LEU are 
equivalent, as are "upper flammable limit" and ·"up
per explosive limit". 

1.2 Warnings and Cautionary Statements 

Certain conditions or failure to observe certain neces
sary procedures will impair the performance of the in
strument. These are outlined below to be read and 
understood by any person using the instrument. 

1.2.1 Oxygen deficient atmospheres will cause 
erroneous low determinations of the combustible gas 
content ol the air. 

1.2.2 Oxygen enriched atmospheres will cause 
erroneous high determinations of the combustible gas 
content of the air. 

1.2.3 Verify the calibration of the combustible detect
ing mode of the instrument after use where the com
bustible gas content as a percent of the LEL was 100% 
or greater. Long continuous use (hours for one test) at 
high LEL.concentrations (50% to 100%) may cause 
damage to the LEL detector, resulting in reduction of 
sensitivity and erratic behavior, including inability to 
calibrate. If this occurs, the LEL detector should be 
replaced. 



( 'l 
1.2.4 Silicone compound vapors and sulfur cl ,-~ound 
vapors will cause desensitization of the LEL detector 
and thus cause erroneous low determinations. Verify 
the calibration of an instrument that has been used 
where these vapors were present before that instrument 
is relied upon for accurate measurements. Replace the 
LEL detector if the instrument cannot be calibrated. 

1.2.5 Changes in the lola! pressure of the atmosphere 
due to changes in altitude will bear on the instrument's 
determination olthe air's oxygen content. Calibrate the 
oxygen monitor mode of the HMX271 at the altitude 
at which it will be used. 

.1.2.6 Any rapid up-scale reading followed by a declin
ing or erratic reading, or reading greater than 100% 
LEL, may indicate a gas concentration beyond the ac
curate response range of the LEL detector. Either take 
immediate corrective action to eliminate t11is potential 
hazard; or, withdraw from it. 

1.2. 7 Readings that are either negative or greater than 
100% LEL may indicate an explosive concentration of 
combustible gas. 

1.2.8 Obstruction of the screened sensor ports will 
cause erroneous low readings. These screens must be 
kept clean. 

1.2.9 Sudden changes in temperature or pressure may 
cause temporary fluctuations in the oxygen reading. 

1.2.10 Alarm device is non/arching and wi(( automati
cally reset. 

2.0 INTRODUCTION 

The HMX271 3-Gas Monitor continuously and simul
taneously monitors ambient levels of oxygen, hydrogen 
sulfide and combustible gases. All three gases are 
monito~ed simultaneously: only one is displayed on the 
instrument's liquid crystal display (LCD). When one of 
three membrane switches located immediately below 
the LCD panel is touched, the respec~ive gas rea?out 
will appear on the display. A small tnangular. pomter 
also appears on the display .. just ab?ve t~e s":'rtch that 
was pressed, to indicate whrch g~s IS be1~g displayed. 
The last gas selected will remam on drsplay until a 
different switch is pressed. The readout for the three 
gases may be selected in any ~equence that the. us~r 
desires. When the instrument rs frrst turned on ~I wrll 
automatically display the oxygen readout. (See frgure 
1). 

Although only one gas can be ~isplayed at a .time, all 
of the alarm circuits are actrve and contmuously 
monitoring for unsafe conditions. If any of the g~ses 
reaches a preset safety limit, the audrble ~nd vrsual 
nlarms are nctivated immediately. The audrble alarm 
is a high pitched tone that alternates between two fre
quencies at the rate of approximately two trmes per 
second. A rectangular LCD enunciator appears nenr 
the top of the display panel to indicate w~ich g~s or 
gases caused alarm activation. The LCD will contrnue 
to display the readout of the gas range last sel~cted 
by toucl1ing one of the membrane switches. (See frgurc 
2). 

Combustible gases are displayed in percent of lower 
explosive limit (LEL) in 1% LEL increm~nts, Hyd~ogen 
Sulfide (H 2S) in'parts per million (ppm) m 1 pp~ rncr;
ments, and oxygen (OX) in percent by volume m 0.1 Yo 
increments. 

5 
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Figure 2. 
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Although primarily intended as a diffusion instrument, 
the monitor can be equipped for remote monitoring 
with an optional sampling pump (ISC Model SP200 or 
SP201). , . 

3.0 UNPACKING 

The shipping case should contain the following items. 
Account for each item. 

TABLE I. PACKING LIST 

OTY. PART NO. DESCRIPTION 

1810-1139 HMX271 Hydrogen Sulfide, 
Combustible Gases and 
Oxygen Monitor 

1703-6229 Model HMX271 Instruction 
Manual 

1810-1204 Single Carrying Case 
1700-6933 Calibration Cup 
1700-7592 Tygon Tubing 
1703-8803 Micro Screwdriver w/1-lex Head 

After unpacking, visually inspect each item for signs 
of physical damage. If damage is evident, contact either 
the local distributor of ISC detection instruments or call 
Industrial Scientific at: ' 

1-800-DETECTS (338-3287) 
U.S.A. and Canada 

or 
(412) 788-4353 

4.0 BATTERY PACK 

Before Proceeding to use the Instrument, 
Charge the Batteries and Calibrate the 
Measuring Modes 

NOTE: Instrument must be turned orr before charging. 

4.1 Charging the Batteries 

The I-IMX271 requires a constant 75 milliamperes 
charging current. A completely discharged battery's full 
potential will be restored by 14 hours of charging. A 
Single Unit Charger, Part Number 1810-0123, and a 
Five Unit Charger, Part Number 1810-0115, are avail
able from the local distributor of Industrial Scientific Cor
poration products. There is no danger or overcharging 
the batteries when using either of the above ISC 200 
Series Constant Current Battery Chargers. 

Apparent reductions in battery capacity may result from 
repetitive use patterns. A fully charged battery that does 
not deliver energy for at least 10 hours continuous 
··monitoring may have developed a "memory" condition. 
To eradicate this, entirely discharge (until low battery 
warning) and then fully recharge the battery. The 
memory effect can be avoided by using the HMX271 
so that the battery is discharged to varying depths. 

The HM~271 is powered by a 750 milliamp/hour (mat1) 
rechargeable nickel cadmium ballery pack. When 
charged for 14 hours on any of the ISC charging units, 
t11e battery will power t11e monitor for a minimum of 10 
hours. Typical run time will be approximately 12 hours. 
When the battery nears the end of its useful charge life 
(approximately 112 hour of operating time remaining), 
t11c monitor will start to emit short audible tone bursts 
to warn of a low battery condition. The tone bursts are 
two to three minutes apart and about one to five sec-

9 



onds in duration increase in length as the end of bat
tery life approaches. When the ballery is no longer 
capable of supplying sufficient power to the monitor, 
the monitor will go into the battery failure mode. The 
battery failure mode is indicated by all of the display 
digits being blanked except for the numeral (1) in the 
far left position; the word LOBAT appears in the upper 
left corner of the display; and the audible alarm sounds 
a continuous high pitched tone. (See figure 2). The 
above condition will continue for approximately 10 
minutes or until the monitor is switched orr. A 14 hour 
recharging then is needed to restore the ballery to a 
full charge condition. 

Note: After the monitor goes into the battery failure 
mode, it should be switched off within a few minutes. 
If the unit is not switched off within 10 minutes, inac
curate fluctuating readings will appear on the display 
and serious battery damage may result. 

The HMX271 is also equipped with circuitry that de
tects LEL sensor faults. If a fault condition should oc
cur, the monitor will go into a failure mode similar to 
the low battery failure mode and the word FAULT will 
appear in the lower left corner of the display. When the 
oxygen sensor is missing, audible and visual alarms 
are activated. (See figure 2.) 

5.0 PREPARING FOR OPERATION 

5.1 Switching ON the instrument (see Figure 3) 

To switch on the instrument: 

1. Back off the knurled nut that holds the calibration 
cover in place. 

2. Roiaie ihe cover so that the rneta1 button is inseil
ed in the oval-shaped hole. 

3. Tighten the nut until the calibration cover is flush 
with the case. Do not overtighten. 

10 
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Figure 3. 
Instrument ON/OFF 
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4. The monitor is ready for use as soon as the display 
stabilizes (approximately 60 seconds). 

5.2 Switching OFF the Instrument (see Figure 3) 

To switch off the instrument: 

1. Back off the knurled nut that holds the calibration 
cover in place. 

2. Rotate the cover so thai the metal bu!lon is insert· 
ed in the unmarked round hole. 

3. Tighten the nul until the calibration cover is flush 
with the case. Do not overtighten. 

6.0 CALIBRATION 

6.1 General Information . 
Maximum safety wiJJ be insured by performing a calibra
tion check on the HMX271 prior to each use. A calibra
tion kit and replacement cylinders of calibration gas are 
available from ISC (see Table II). 

For best calibration accuracy, the monitor should be 
allowed to stabilize at room temperature for at least one 
(1) hour before calibration. 

TABLE II. CALIBRATION EQUIPMENT 

Part No. 
1810-1279 

1810-0859 

1810-1238 

Description 
Calibration kit, consisting of: 
Carrying Case 
Cylinder of Hydrogen Sulfide 
Cylinder of Pentane and Oxygen 
Regulator 
Calibration Cup 
Replacement cylinder of Hydrogen 

Sulfide 
Replacement cylinder of Pentane and 
·Oxygen 

6.2 Checking Alarm Settings 

Before calibrating the instrument, it is good practice 
to check all of the alarm se!lings to verify that they are 
set correctly. The calibration cover must first be 
released and turned ninety degrees to expose the five 
calibration adjustments along the bottom end of the in· 
strument. The function of the five control adjustments 
are: (1) LEL zero offset Z LEL, (2) LEL span sensitivity 
S LEL, (3) H2S span sensitivity S PPM, (4) H2S_ zero 
offset Z PPM and (5) OX calibration S OX. (See frgure 
4). 

6.2.1 To Check LEL 

To check the LEL alarm setting, switch the display to 
tire LEL mode. Slowly turn the Z LEL (LEL zero ortsel) 
adjustment in the clockwise direction until the alarm 
is activated. When the alarm point is reached, slowly 
turn the adjustment back and forth through the point 
at which the alarm is activated. Observe the display. 
The display will show the percent of LEL at which the 
alarm is set to activate. Turn the adjustment back to 
the zero display reading. The factory setting for the LEL 
alarm is 10 %. 

6.2.2 To Check H 2 S 

Checking the H2S alarm setting is simiiLtr to the proce
dure used for the LEL. Switch the display to the H2S 
mode and slowly turn the Z PPM (H2S zero otrset) 
adjustment in the clockwise direction until the alarm 
is activated. Slowly turn the adjustment back and forth 
through the point of activation and observe the ~isplay 
for the ppm leVel at which the H2S alarm actrvates. 
Tllrn the adjustment back to the zero display reading. 
The factory setting for the hydrogen sulfide alarm is 10 
ppm. 

13 



" 
ON/OFF 
SWITCH S LEL 

Figure 4. 
Caltbrat/On AdJustments 

14 

6.2.3 To Check OX 

Unlike the LEL and H2S, the OX section does not re
quire a Z adjustment. After switching to the OX mode, 
observe and note the display reading, which should be 
20.9% in normal room air. Slowly turn the S OX (OX 
calibration) adjustment counterclockwise until the low 
oxygen alarm setting is reached. Slowly iurn the ad
justment back and forth through the alarm point to verify 
the setting. Arter the lovv alarm setting is located, slowly 
turn the adjustment in the clockwise direction until the 
high oxygen alarm setting is found. Slowly turn the ad
justment back and forth through the alarm point to verify 
the setting. Return the display to the original setting. 
The oxygen alarms are factory set at 19.5% for lhe low 
alarm and 23.0% for the high alarm. 

6.3 Adjusting the Alarm Settings 

In order to access the four alarm adjustments on the 
HMX271, the instrument must be opened by separat· 
ing the two halves of the case. 

To open the case: 
' 1. Use the micro screwdriver w/hex head to remove 

the screws on either side of the monitor. 

2. Back off the knurled nut of the strap assembly as 
far as possible. Use a 5/16" wrench to remove the 
center post of the strap assembly. 

3. Lift the case top off the monitor. Set the case top 
(containing the electronics) aside, being careful not 
to damage the wires between the case top and 
bottom. 

4. The alarm adjustments r~re lnr.r~tP.rl r~lnng thP. tor 
end of the main printed circuit board and are iden
tified with a label. (See figure 6). 



6.3.1 Adjusting the LEL Alarm 

Switch the display to the LEL mode and turn the Z LEL 
(LEL zero otrset) adjustment, so that the display shows 
the desired level of LEL to which the alarm is to be ad
justed. If the alarm is activated, the new LEL alarm is 
higher than the one currenrfy set. Turn the LEL alarm 
adjustment, in the clockwise direction until the alarm 
is deactivated. Then, slowly turn the LEL <llmm adjust
ment in the counterclockwise direction until the point 
is reached that again activates the alarm. The Z LEL 
adjustment should then be turned slowly back and forth 
through the alarm trip point to verify that it is correct. 
Return the display to zero. 

6.3.2 Adjusting the H2S Alarm 

The H2S alarm is set in the same manner as the LEL 
alarm with the exception of the display mode being 
switched to H2S and the use of the Z PPM (H 2S zero 
offset) and the PPM alarm adjustments. In some in· 
stances, where the alarm is to be set very high, it may 
be necessary to turn the S PPM (H2S span sensitivi
ty) adjustment clockwise in order to set the desired level 
on the display. If the S PPM adjustment is moved, the 
instrument must be recalibrated. 

6.3.3 Adjusting the OX Alarm 

After the display has been set to the OX mode, use the 
S OX (OX calibration) control to set the desired level 
of the low oxygen alarm on the display. If the alarm is 
activated, the present setting is higher than the desired 
new setting. Turn the low alarm adjustment, in the 
counterclockwise direction unlit the alarm is deactivat
ed. Now, turn the low alarm adjustment slowly clock
wise until the alarm is once again activated. Slowly turn 
the SOX calibration control back and forth through the 
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alarm point to verily the setting. Adjust the SOX calibra
tion control so that the display reads the desired level 
for the high oxygen alarm. If the alarm is activated, the 
current selling is lower than the desired new setting. 
Turn the high alarm adjustment, in the clockwise direc
tion until the alarm is deactivated. Now, turn the high 
alarm adjustment slowly in the counterclockwise direc
tion until the alarm is once again activated. Turn the 
S OX calibration control back and forth through the 
alarm point to verily the setting. Return the display to 
its original setting. 

Note: II is possible to overlap the high and lower oxy
gen alarm settings. II this happens, the alarm will be 
activated lor all oxygen levels. To exit this condition, 
turn the high oxygen alarm to its highest clockwise po
sition and the low oxygen alarm to its lowest counter
clockwise position and repeat procedure 6.3.3. 

Reassemble the monitor and perform calibration of all 
three gases. 

7.0 ZERO ADJUSTMENTS 

Only the H2S and LEL sections of the HMX271 require 
zero calibration. (See figure 5). In clean air, switch the 
display to the H"S mode and adjust the Z PPM (H 2S 
zero offset) by turning it counterclockwise until the mi
nus sign (-)appears on the display. Very slowly turn 
the Z PPM control clockwise until the minus sign just 
goes off, leaving (000) in the display. 

In clean air, switch the display to the LEL mode and 
adjust the z; LEL (LEL zero offset) control by turning 
it counterclockwise until the minus sign (-) appears 
on the display. Very slowly turn the Z LEL control clock
wise until the minus sign just goes off, leaving (000) 
in the display. 
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8.0 SPAN ADJUSTMENTS 

After the LEL and H 2S zeros have been properly set, 
the span sensitivity may be calibrated. Switch the dis
play to the LEL mode, and apply the span gas of 25% 

" 

HOSE TO 
CALIBRATION GAS 

Figure 5. 
Calibration Cup 
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CALIBRATION 
CUP 

LEL Pentane (see note 1) to the monitor using the cali
bration cup. Allow the gas to flow for two (2) minutes. 
With the gas still flowing, adjust the S LEL (LEL span 
sensitivity) control, on the bottom of the instrument, so 
that the display reads the percent of LEL, to the nearest 
percent, that is printed on the calibration gas cylinder. 
Remove the calibration gas. 

Repeat the above procedure for H2S using a known 
concentration of hydrogP.n stJI!ide span calibration gas 
with the S PPM (H 2S span sensitivity) control to com
plete the span calibration. 

In clean air, known to have 20.9% oxygen, the S OX 
(OX calibration) control should be adjusted so that the 
display reads 20.9% oxygen_ Final calibration of the 
oxygen readout should only be done in free air if the 
user is sure that the air contains the normal 20.9% 
oxygen. The readout should then be adjusted so that 
the display reads 20.9%. If there is any doubt of the 
oxygen content of the air, calibration gas of a known 
percentage of oxygen in nitrogen should be used. 

Note 1 
Industrial Scientific Corporation recommends that the 
calibration gas used for general combustible gas meas
uremen) is 25% LEL pentane. If you are measuring a 
known combustible gas, span calibration should be 
made using a known% LEL concentration of that gas. 

9.0 MAINTENANCE 

9.1 Screen Replacement 

Specially treated stainless steel screens protect the 
sensors from direct impact and dust particles. 

To remove the screens: 

L Remove the four (4) screws that hold the bezel and 
screens in place. 

19 



2. Forced air cleaning may not remove very line dust 
particles clogging the screens. NEVER use any type 
of solvent to clean th\:! screen, since they rnay de
grade sensor perlorm~nce. Screens that cannot be 
cleaned should be replaced. See replacement parts 
list. 

3. Reassemble the screen and bezel to the monitor. 

9.2 Battery Pack Replacement 

Sin,pe it is normal for gas detection sensors and bat· 
teries to deteriorate with age, the HMX271 has been 
designed so that it is possible to replace all of the sen
sors and the battery using only simple hand tools. No 
soldering is requ[red. In .all cases, it is necessary to 
separate the two case halves. Always handle the 
opened instrument carefully to prevent damage to the 
wiring harness. The top half of the case should be 
flipped over and allowed to lay face down next to the 
bottom hall of the case. 

To replace the battery. first locate the battery wires that 
lead to a small two (2) terminal connector located at 
the far left end of the regulator printed circuit (PC) 
board. (See figure 6). Carefully pull the connector from 
the PC board and lift the battery from the case. It may 
be necessary to genlly pry the battery free with a small 
screwdriver or similar object. tnstallthe new battery in 
reverse order and carefully lay the battery leads down 
against the regulator PC board before reassembling the 
case halves. 

9.3 Oxygen Sensor Replacement 

Replacement of any of the sensors requires that the 
bezel and screens be removed first. This sl10uld be 
done prior to separating the case halves. 
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Note: Before replacing any of the sensors, pull the bat
tery connector off to remove power. 

To replace the oxygen sensor, first locate the small 
black connector in the sensor leads and carefully pull 
the two halves apart. Locate and remove the two long 
//2 screws that go through the front of the case bottom 
and into the oxygen sensor retaining bracket. Lift the 
oxygen sensor and bracket out of the instrument. When 
the sensor is removed, the plastic mounting ring may 
adhere to the sensor surface. The ring should be rein
stalled in its original position. Next, install the new sen
sor in reverse order and reassemble the instrument. 

Note: It is normal for the instrument to go into the high 
oxygen alarm immediately after a new oxygen sensor 
is installed. Aller the new sensor is connected to the 
instrument, it takes approximately ten minutes for the 
sensor to stabilize. 

9.4 Hydrogen Sulfide Sensor Replacement 

In order to replace the hydrogen sulfide sensor, the oxy
gen sensor must be removed first. After the oxygen sen
sor has been removed, locate the three long 112 screws 
that ext~nd through the instrument case bottom and 
into the threaded inserts on the sensor PC board. Lift 
the PC board, with the sensor attached, from the in
strument case bottom. The sensor is connected to the 
PC board by small pins that are inserted into sockets 
on the board. Remove the sensor by pulling it free of 
the sockets. The new sensor will have a small wire that 
shorts two of the terminals. Remove this wire and in
sert the new sensor into the sensor PC board. Reas
semble the instrument in reverse order. 
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9.5 Combustible Gas Sensor Replacement 

To replace the LEL sensor, it is first necessary to re· 
move the oxygen sensor. After the oxygen sensor is 
removed, locale the three circuit connector that con
nects the LEL sensor to the regulator PC board and 
disconnect it. (See figure 6). Locate and remove the 
two screws that mount the LEL sensor to the case bot
tom. Carefully remove the sensor from. the case bot
tom. Install the new sensor in the reverse order. Make 
certain that the sealing gaskets are properly installed. 
when mounting the new sensor. Reassemble the in,
strument in reverse order. 

LEL 
Sensor 
Screws 

......_ _ __....;......-lt-~H 2S Sensor 

Back view 
wiih Bezei and 

Screens removed 

Figure 6. 
(Continued on fold-out page) 
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Screws 

H2S 
Sensor PC Board 

LEL Sensor 
Connector 

Ballery Pack 
Terminal Connector 

LEL Sensor 

ox 
Connector 

High OX Alarm 

Figure 6. 
Battery Pack and Sensor Replacement 
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Figure 7. 
Exploded View 

10. REPLACEMENT PARTS LIST 

Item numbers refer to Figure 7, Exploded View. 

Item 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

'25 
26 

27 
28 
29 
30 
31 

TABLE Ill. REPLACEMENT PARTS 

Part No. 
1703-1204 
1702·9117 
1702·9018 
1702-8762 
1703-1444 
1703·5114 
1703·1287 
1702·2062 
1702·8614 
1703-0081 
1703·1600 
1700·4078 
1700·1660 
1702-8630 
1703-0644 
1702-8648 
1702-9091 
1703-1063 
1703-1782 
1702·8374 
1703-1238 
1703·2467 
1703-1527 
1703-1535 
1703-0669 
1703-1154 

1703-1345 
1703-2475 
1702-9273 
1701-9787 
1701-3558 

Description 
Regulator PC Board Assembly 

Main PC Board Assembly 

Display PC Board Assembly 

Sensor PC Board Assembly 

Insulator Assembly 
Oxygen Sensor 
Combustible Detector 
Hydrogen Sulfide Sensor 
Case Bottom Assembly 

Case Top Assembly 
Calibration Cover Assembly 

Instrument Strap 
Charging Jack Socket 
Charging Jack Bushing 
Buzzer Adapter 
Bezel, 3-Gas 
Faceplate HMX271 
Battery Pack Assembly 

Gasket 
Receptacle 
Oxygen Sensor Clamp 
Oxygen Sensor Cap 
Ferrite Bead 
Ferrite Bead 
Buzzer Screen 
Hydrogen Sulfide Sensor 

Screen 
LEL Detector Screen 
Tape, Transfer 
Hole Plug 
Washer, LKG, 116 
Screw, 6-32 x 3/16 



32 
33 
34 
35 

36 
37 
38 
39 

1P 
41 

1703-1329 
1703-0651 
1703-0610 
1703-1303 

1702-8457 
1703-0693 
1701-7914 
1703-1618 
1703-1089 
1703-1774 

Gasket (part of item 7) 
Seal (part of item 4) 
Oxygen Sensor Seal 
Hydrogen Sulfide Sensor 
Gasket 
Screw, 2-56 x 1.00 
Screw, 2-56 x .25 
Screw, 2-56 x .12 
RF Screen 
Spacer 
Screw, 4-40 x .25 

For your convenience and protection, record the seri
al number of your HMX271 Monitor in the space 
provided. 

Serial No. ------~~ ---·--~-~ 

26 

AUX!L!ARY 
AUDIBLE/VISUAL 
ALARM 

For those instances where a high noise environment 
is encountered, a jack is provided on the side of the 
HMX271 case for use with the remote audible/visual 
alarm. 

Figure 8. 
Side View 
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Figure 9. 
Wiring Diagram 
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Each wire ol main 
P.C. board musl 
feed through the 
.156 diamcler hole. 

Main Doard 

Main P.C. Board Sensor PC. Board 

l 

I l OxyQen Conneclor 

,/,f I 
\ '"'"""' I~ , , ----- O,:ygen Sensor 

l ~~~-' -----< L. ------' 

I ::-----'"-- ----------~---· Remote Jnk 
:!~ 

Figure 9. 
Wiring Diagram 
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11.0 SPECIFICATIONS 

11.1 Physical and Components 

Case: 

Dimensions: 

VVeight: 

Sensors: 

Power Source: 

Battery Life: 

Readout: 

Alarms: 

Stainless steel, dust tight, splash 
resistant 

4.75 x 2.75 x 1.5 inches 
(121 x 70 x 38 mm) 

22 ounces 

Hydrogen Sullide - Electro
chemical 

Combustible Gases - Catalytic, 
Diffusion Type 

Oxygen - Electrochemical 

750 mA hour recllargcnble, 
nickel cadmium battery pack 

Minimum 10 hours per battery 
charge 

Digital liquid crystal display 

Pulsing visual and audible alarms. 
Continuous visual and audible low 
battery alarms accompanied by 
display blanking. Expiring batter
ies indicated by a unique audible 
warning signal. Audible and visual 
alarms are act iva led when the oxy
gen sensor is missing. When the 
combustible gas sensor is open or 
missing, the fault condition will oc
cur, and the audible alarm will 
sound a continuous tone_ 
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11.2 Performance 

Measuring Range: Hydrogen Sulfide - 0 to 1999 
parts per million (ppm) 

Combustible Gases - 0 to 99% 
LEL 

Oxygen - 0 to 30% of volume 

11 .3 Environmental Factors 

Temperature RC!nge: -15°C to + 45°C 

Humidity Range: 0-95% RH (Noncondensing) 
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1.0 INTRODUCTION 

The SP202 Sampling Pump (in conjunction witl1 one 
of Industrial Scier1tilic's 200 Series Gas Monitoring 
Instruments) can be used lor remote sampling when 
it is unsafe lor the instrument user to enter the area 
where an atmospheric determination is to be made. 
The SP202 is also useful lor testing otherwise 
inaccessible areas. 

The SP202 Nicad Pump is powered by a nickel 
cadmium battery pack that provides a minimum of 14 
hours (@ 25°C with 10 II. tygon tubing) of continuous 
operation. Battery chargers are available to recharge 
the SP202's batteries. 

The SP202 Alkaline Pump is powered by (4) 
disposable, AAA size alkaline batteries. The batteries 
provide 10 hours (@ 25°C wilh 10 ft. tygon tubing) of 
continuous operation. The pump is factory shipped 
with batteries installed. 

An external, user replaceable dusi filler (PIN 1702-4597) 
is designed to protect internal pu~p parts. 

2.0 UNPACKING 

The shipping carton should contain the following 
ilems. Account lor each item before discarding the 
carton. 
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TABLE I. PACKING LIST 

Qty Part No. Description 

1810-1782 SP202 Sampling Pump (Nicad) 
or 

1Q1n.17an 
IV IV I I oJV SP202 Sampling Pump (Alkaline) 
1700-7774 1/16" Allen Wrench 

1 0' 1700-7592 Sampling Hose 
1 1702-7152 Water Stop 

Alter unpacking, visu~lly inspect each item for signs 
of phystcal damage. If damage is evident contact 
either the local distributor of detection instru~1ents or 
call Industrial Scientific Corporation at: ' 

Call Toll Free: 1·800-DETECTS (338-3287) 
U.S.A. and Canada 

or 
(412) 788-4353 

3.0 OPERATION 

3.1 Faceplate 

~he SP202 faceplate is protected by a transparent 
film that may be peeled off if desired. 

WARNING 
Before using the SP202, test the. unit to ensure that it 
is operating p~operly. A f~ilure of inlernal components 
could cause Inaccurate tnstrument readings due to 
failure to draw a proper sample. Return the SP202 to 
either Industrial Scientific or an authorized distributor 
for repair if a problem should occur. Refer to Section 
3.2. 
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CHARGER 
CONNECTOR 
(FAR SIDE) 

Figure 1. 
SP202 Controls (Nicad) 
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BATTERY 
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ON/OFF 
SWITCH 

OUTLET 
PORT 

Figure 2. 
SP202 Controls (Alkaline) 
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3.2 Testing the Pump 

To test the pump for proper operation: 

1. The SP202 must be held in a vertical position 
with the green area of the flow indicator directly 
above the red area. Attach desired length of 
tubing. Turn the pump on. The pump is working 
properly if the flow indicator float is in the green 
region. Under normal operation, the ball may be 
moving in the green region. If the ball is in the red 
region, the batteries may need charged/changer! 
or the filter (1702-4597) may be obstructed. If the 
pump stilT does not function properly the pump 
must be serviced before use. 

2. Block the inlet of the SP202 by placing a linger 
on the filter of the Sampling Pump (see Figures 1 
& 2). Check the float in the flow indicator and 
verify that it is either fluctuating between the red 
and green area, or that it is completely in the red 
area of the indicator. Remove the obstruction 
from the filter of the SP202 Sampling Pump and 
note that the float in the flow indicator returns to 
the green area of the indicator. 

3. Block the outlet of the SP202 by placing a linger 
on the outlet fitting on the Sampling Pump. Check 
the float in the flow indicator and verify that it is in 
the red area of the indicator. Remove the 
obstruction from the outlet of the SP202 
Sampling Pump and note that the float in the flow 
indicator returns to the green area of the 
indicator. 
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3.3 Using the Pump 

NOTE: The flow indicator should be checked 
periodically. 

To use the pump: 

1. Fit the SP202 over the sensor end of the 200 
Series Instrument. Push the instrument into the 
pump ca.,vity as far as possible. This is a tight fit; 
therefore, you may need to "rock" the instrument 
into position. There will be gaps between the 
SP202 and the instrument; these serve to 
prevent sensor pressu~ization. 

2. Attach the extendable probe or sampling hose on 
the fitting. Turn on the SP202. Allow 2 seconds 
per foot of hose length for the sampling line to be 
purged before reading the concentration. 

3. If the pump motor is heard to stall or. slow 
noticeably during use, there may be a blockage 
in the sample draw hose, or the external filter(s) 
may be clogged and need to be replac~d. Ch~ck 
the SP202 flow indicator if a problem exrsts, wrth
draw the hose, clear the blockage and/or replace 
the filters, and test .the unit as described in 
Section 3.2 before resuming operation. See 
Section 4.6 for the proper way to test the external 
filter. 

3.4 Operating Precau_tions 

1. The external dust filter will not stop mists, vapors 
or steam. 

2. The SP202 will lift a vertical column of water in 
excess of 10 ft. before the pump motor will stall. 
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The pump will draw liquid over a much. lo~g~r 
distance if the hose Is not vertical. If lrqurd rs 
drawn into the pump, internal SP202 components 
may be damaged (take precautions to prevent 
this). See Section 3.5. 

3. Do not operate the SP202 without the external 
dust filter (PIN 1702-4597). Pump damage may 
result, and the warranty will be voided. 

4. The screw-in external dust filter on the SP202 is 
designed to stop very small particles from 
damaging internal pump parts. In very dusty 
atmospheres, this filter may clog in_ ~ ver~ s~ort 
time. To prevent this, use an addrtronal rn-lrne 
prefilter, such as P/N 1701-3145 to prevent most 
of the dust from reaching the screw-in filter. 

5. Use teflon tubing conversion kit PIN 1704-3746 
when sampling for toxic gases in the parts-per
million range. Use of other tubing such as tygon 
can cause erroneously low readings due to tt1e 
absorption of t11e gas by the tubing. 

6. Do not use a sampling hose longer ti1an 100 feet. 

3.5 Using the Water Stop 

1. A water stop is included with eacl1 pump. If the 
pump will be operated in areas wl1ere liquid can 
be drawn into tile sampling hose, the water stop 
should be inserted into the end of the sampling 
hose (tapered end into hose) prior to sa.mpling. 
This will prevent liquid from berng drawn rnto tile 
pump. 

2. If the water stop is dropped into liquid, it will blo~k 
the sample from entering into the hose and wrll 

9 



restrict sample llow. If this occurs, withdraw the 
hose, tap or shake the water stop to remove the 
liquid, and test the unit (with sample hose 
connected) as described in Section 3.2 before 
resuming operation. 

3. If the pump will not operate alter attempting to 
remove the liquid from the water stop. remove 
the water stop from the hose. II the flow 
increases, the water stop is clogged and should 
be replaced'. 

4. The water stop may also be used as an auxiliary 
filter in very dusty atmosr.heres. 

4.0 MAINTENANCE 

4.1 Regular Maintenance 

The SP202 requires no regular maintenance except 
lor recharging t11e batteries or replacing the batteries 
and periodic replacement of the filter. 

4.2 Battery Charging (Nicad Users Only) 

A completely discharged battery will be restored to 
lull capacity by 14 hours of charging with Industrial 
Scientific's single-unit, live-unit. and twelve-unit 
chargers. 

4.3 Battery "Memory" (Nicad Users Only) 

An apparent reduction in.battery capacity may result 
from repetitive use patterns. A fully charged battery 
should provide a minimum of 14 hours of continuous 
operation. A fully charged battery that does not 
provide 14 hours of continuous operation may have 
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developed a "memory" condition. To eliminate this 
memory: 

1. Discharge the battery until the motor speed drops 
noticeably and the flow indicator drops into the 
red region. Do not discharge beyond this point. 

2. Turn the pump off and recharge for a minimum of 
14 hours. 

3. If, after repeating this procedure one more time, 
the pump will not run for 14- hours, replace the 
bLJtlery pack. 

4.4 Battery Life (Nicad) 

Battery life can be maintained by the following 
procedure. 

1 . Dischmge the battery to different degrees before 
each charging. 

2. Charge the battery only when the motor begins to 
slow down and the flow indicator drops into the 
red region. 

3. Never allow the battery to become fully discharged. 

4.5 Battery Life (Alkaline) 

A set of new batteries will provide a minimum of 1 0 
hours of continuous operation. Actual operation time 
will vary between battery manufacturers, ambient 
temperature, and tubing length. 

NOTE: Use only Industrial Scientific Corporation 
Part No. 1703-4265 or one of the approved 
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ballery types listed on the pump. Always replace 
all four alkaline batteries at the same limo. 

The battery cover is held in place with a quick
opening fastener. Remove tile battery cover by 
turning the fastener in a counterclockwise direction. 
First, remove the batteries from positions 2 and 3. 
Then, move the batteries from positions 1 and 4 to 
positions 2 and 3 for removal. 

To insert new l}atteries, the pump should be 
positioned face down. Insert the battery for position 1 
into the pump at position 2. Then, move it to position 
1. Insert the position 2 battery. Insert tho battery for 
position 4 into the pump at position 3. Then, move it 
to position 4. Insert the position 3 battery. Check the 
exposed battery terminals against the battery cover 
markings for proper alignment before installing the 
battery cover. Press the battery cover into position 
and secure by turning the fastener in a clockwise 
direction. (see Figure 4). 

4.6 Testing the SP202 Filter 

To test the filter for proper operation: 

1. Switch on the pump. 

2. Listen to the pump speed. 

3. Verily that the flow indicator float is in the green 
area. 

4. Unscrew the filler (Item 11 in Fig. 5, Item 24 in 
Fig. 6). 

5. lithe pump speed increases, replace the filter. 
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4.7 Alternate Filter Test Method 

Using the flow indicator, measure and compare the 
flow with first tile old filler and then'tlle new one. 

ON/OFF SWITCH 

POSITION 2 POSITION 4 

[ 

USE ALKALINE BATTERIES ONLY I 
~ '~ 'I F\. ( ., 8 lr e . ~ ... -r . ~ op:, 

. · our ouT 

Figure 4. 
Alkaline Battery Replacement 
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5.0 .REPLACEMENT PARTS (NICAD) 

The following item numbers refer to the exploded 
view, Figure 5. 

TABLE II. REPLACEMENT PARTS 

Item Part No. Description 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

. 13 
14 
15 

,16 
17 
18 
19 
20 
21 
22 
23 

1810-1782 SP202 SAMPLING PUMP 

1704-0841 
1704-1070 
1704-1096 
1704-0585 
1704-0544 
1704-0601 
1704-1112 
1704-3951 
1704-0809 
1702-4688 
1702-4597 
1700-1660 
1701-1990 
1700-7592 
1703-6179 
1704-0924 
1701-3541 
1703-0693 
1704-1682 
1701-9795 
1704-1690 
1702-2211 
1700-5323 

Pump Assembly 
Case Front 
Case Back 
Pump Bracket 
Flow Indicator 
Adapter Fitting 
Faceplate 
Fitting 1 /8" 
Switch 
Battery Pack 
Filter 
Charging Socket 
Solder Lug 
Tubing 
Nut #10-32 
Nut M8 x 1.25 
Screw 4-40 x 1/4" 
Screw 2-56 x .25 
Plate On/Off 
Lockwasher 
Switch Gasket 
0-Ring 
Wire #24 Red 
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Figure 5. 
Exploded View (Nicad) 

15 

DETAIL 8 

TO TERMINAL 1 
ON SWITCH 

O~N 
1 2 3 

DETAIL 0 



; I 

Figure 6. 
Exploded View (AIIwline) 

16 
I. 

- • "' - ' - . - ~ - i'"... ..... -
.; ·.~, ~.· ~:."'J~ .. -c-·.,~·~· -1" ,..· .; • ,,.. ·~h-~ '!"~~-.o.lt·i"" ... :o... • :1. . ,_~r,, ... ~· . 

""~~" 
TO lfRMINAL J TO (-) NEGITIVE 

on SWITCit TERMitlAL Otl 
BATTERY 

J"l[T61Li: 

orr n ON 

l..;Ji.:.j 
nv 
t 2 3 

J_)EJAIL 0 

• ' • ' ....... ~-~ ..... : .: .r •• '.1J-11". 

5.0 REPLACEMENT PARTS (ALKALINE) 

The following item numbers refer to the exploded 
view, Figure 6. 

TABLE Ill. REPLACEMENT PARTS 

Item Part No. Description 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

1810-1790 SP202 SAMPLING PUMP 

1704-0841 
1704-1062 
1704-1088 
1704-0585 
1704-0544 
1704-0601 
1704-1120 
1704-3951 
1703-3879 
1704-0890 
1704-0809 
1704-0577 
1704-0916 
1703-7482 
1703-6401 
1703-7037 
1700-8715 
1700-8376 
1703-4182 
1703-4190 
1703-4125 
1703-4265 
1702-2211 
1702-4597 
1704-1682 
1704-0924 

Pump Assembly 
Case Front 
Case Back 
Pump Bracket 
Flow Indicator 
Adapter Fitting 
Faceplate 
Fitting 1 /8" 
Battery Case 
Battery Cover 
Switch 
Battery Bracket 
BrackeUFastener 
Battery Insulator 
Spacer 
Resistor 
Shrink Tubing 3/16" 
Shrink Tubing 1 /16" 
Battery Contact (Left) 
Battery Contact (Right} 
Snaplock Pin 
AAA Battery 
0-Ring 
Filter 
Plate On/Off 
Nut M8 x 1.25 

17 



Item Part No. Description 

27 1703-6179 Nut #10-32 
28 1703-2434 Screw 2-56 x .18 
29 1703-0693 Screw 2-56 x .25 
30 1703-4034 Screw 2-56 x .18 PH 
31 1701-3541 Screw 4-40 x .25 
32 1703-0695 Screw 2-56 x .25 PH 
33 1704-1690 Switch Gasket 
34 1701-9795 Lockwasher 
35 1700-7592 - Tygon Tubing 1/8" 
36 1700-5323 Wire #24 Red 

6.0 SPECIFICATIONS 

Dimensions: 

Weight: 
(Alkaline) 

(Nicad) 

52mm x 79mm x 137mm 
(2.04" X 3.1" X 5.4'") 

310Grams(11 oz.) 

369 Grams (13 oz.) 

Pumping Capability: Minimum of one half liter . 
per minute (1pm), through 100' 
of .125"' 10 hose. 

Battery Life: 
(Nicad) 

(Alkaline) 

Minimum of 14 hours contin
uous operation with battery 
pack PIN 1702-4688 at 25°C 
with 10 ft. tygon tubing. 

1 0 hours @ 25°C with 1 0 fl. 
tygon tubing. 
2 hours @ oo witt1 10 fl. tygon 
tubing. 

18 

7.0 SP202 ACCESSORIES 

Part Number Description 

1702-4597 Screw-on filter, 1 each 

1702-4191 Screw-on filter, Package of 5 

1701-3145 In-line filter 

1810-1386 Extendable Probe 

1810-1428 -1 ft. Po!ycarbonate Probes 

1810-0123 Single-Unit Charger 

1810-0115 5-Unit Charger 

1810-1006 12-Unit Charger 

1700-7592 Sampling Hose 

1702-7152 Water Stop 

1704-3746 Teflon Tubing Coversion Kit 

19 



L 

ORGANIC AND INORGANIC 

CHEMICAL CONCENTRATIONS 



TABLE 7·2 11-Jan-1991 

ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 1 
AMERICAN CHEMICAL SERVICES RI/FS 

GRIFFITH, INDIANA 
'TRIX: Ground \.later 

RCE AREA: Upper Aquifer 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

-----·------------------------------------ -----------·-----------
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

Volatiles 24 

Chloromethane ug/l 68.000 68.000 68.00 1 
Vinyl Chloride ug/l 22.000 720.000 3'7'4.00 3 
Chloroethane ug/l 3.000 2000.000 442.71 17 
Methylene Chloride ug/l 1.000 7.000 4.00 2 
Acetone . ug/l 84000.000 99000.000 91500.00 2 
1,1-Dichloroethane ug/l 6.000 2400.000 981.25 4 
Total 1,2-Dichloroethene ug/l 1.000 400.000 180.67 6 
2-Butanone ug/l 150000.000 220000.000 185000.00 2 
Trichloroethene ug/l 34.000 45.000 39.50 2 
Benzene ug/l 1.000 100000.000 7265.20 15 
4-Methyl-2-Pentanone ug/l 45000.000 54000.000 49500.00 2 
2-Hexanone ug/l 1200.000 1800.000 1500.00 2 
Tetrachloroethene ug/l 160.000 200.000 180.00 2 
Toluene ug/l 21.000 2300.000 725.25 4 
Chlorobenzene ug/l 2.000 96.000 33.60 5 
Ethyl benzene ug/l 52.000 1100.000 476.00 7 
Total Xylenes Ug/l 47.000 3000.000 659.57 7 

Semi-volatiles 24 

Phenol Ug/l 3.000 240.000 34.20 10 
bis(2-Chloroethyl)ether ug/l 4.000 250.000 65.67 9 
1,3-Dichlorobenzene ug/l 3.000 3.000 3.00 
1,4-Dichlorobenzene ug/l 3.000 10.000 5.50 4 
1,2-Dichlorobenzene ug/l 4.000 33.000 18.50 6 
2-Hethylphenol ug/l 2~000 38.000 14.50 4 
bis(2-Chloroisopropyl)ether ug/l 59.000 300.000 143.20 5 
4-Hethylphenol ug/l 5.000 2200.000 468.00 5 
lsophorone ugtL 19.000 35.000 26.33 3 
2,4-0imethylphenol ug/l 6.000 110.000 41.33 3 
Benzoic acid Ug/l 2.000 1900.000 323.00 6 
Naphthalene ug/l 2.000 71.000 32.50 6 
4-Chloro-3-methylphenol Ug/l 2.000 2.000 2.00 1 
2-Methylnaphthalene Ug/l 9.000 27.000 17.00 3 
Diethylphthalate Ug/l 3.000 9.000 6.00 2 
Pentachlorophenol ug/l 2.000 3.000 2.50 2 
Di-n-butylphthalate Ug/l 2.000 2.000 2.00 1 
bisC2-Ethylhexyl)phthalate ug/l 2.000 50.000 16.33 6 

Pesticides/PCBs 24 

AROCLOR-1248 ug/l 2.600 2.600 2.60 
AROClOR-1260 Ug/l 27.000 27.000 27.00 



TABLE 7·2 11-Jan-1991 

ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 2 

AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

~o~•T~IX: Ground \later 
CE AREA: Upper Aquifer 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

----·------------------------------------- -----------------------
ARITHMETIC 

CHEMICAL UNITS MINIHUH MAXIMUM MEAN TOTAL DETECTED 

Metals 24 

All..tllinun ug/l 250.000 280.000 265.00 2 

Arsenic ug/l 2.100 43.200 ..13.59 17 

Baril..tll ug/l 230.000 1840.000 608.75 16 

Beryll il..tll ug/l 0.250 0.250 0.25 1 

·cacinil..tll ug/l 0.240 3.100 0.98 4 

Calcil..tll ug/l 32100.000 1040000.000 176233.33 24 

Chromil..tll, Total ug/l 1.100 3.900 2.43 4 

Iron ug/l 170.000 218000.000 25052.77 22 

Lead ug/l 3.200 4.600 3.90 2 

Magnesiun ug/l 7270.000 78800.000 33820.56 18 

Manganese ug/l 281.000 4250.000 2099.00 23 
Mercury ug/l 1~700 1.700 . 1.70 
Hickel ug/l 48.000 53.000 49.67 3 
Potassil..tll ug/l 1480.000 95800.000 13938.75 24 
SeleniUll ug/l 2.100 6.200 3.47 3 
Sodil..tll ug/l 12700.000 444000.000 145423.81 21 
Thalliun ug/l 3.100 4.000 3.55 2 
··anadiun ug/l 2.200 25.900 8.25 8 

inc ug/l 10.000 886.000 113.15 20 
Cyanide, Total ug/l 10.000 10.000 10.00 1 

Tent. ldent. COJllX>UTld·SVOC 24 

Unknown ug{l 6.000 2600.000 249.79 86 
Unknown Hydrocarbon ug/l 36.000 1100.000 418.67 3 
Ethylmethylbenzene isomer ugfl 24.000 130.000 64.00 4 
Trimethylbenzene isomer ug/l 50.000 300.000 172.50 4 
Ethyldimethylbenzene isomer ug/l 32.000 160.000 96.00 2 
Undecane, 4,7-dimethyl- U9/.l. 120.000 120.000 120.00 1 
Benzene, 1,1 1 -oxybis- ug/( 24.000 24.000 24.00 
Benzene, propyl· ug/l 22.000 22.000 22.00 
Benzene, 1·ethyl·2·methyl- ug/l 42.000 88.000 65.00 2 
Benzene, 2-ethyl-1,4-dimethyl- ug/l 6.000 400.000 151.00 4 
Unknown Substituted Benzene ug/l 22.000 110.000 51.00 8 
Unknown carboxylic acid ug/l 22.000 22.000 22.00 1 
Tetramethylbenzene isomer ug/l 120.000 130.000 125.00 2 
Benzene, 1,3,5-trimethyl- ug/l 82.000 280.000 181.00 2 
Cyclohexanol, 3,3,5-trimethyl· ug/l 26.000 2000.000 728.57 1 
Hexanoic acid, 2-ethyl- ug/l 360.000 360.000 360.00 
Benzene, 1-ethenyl-3-ethyl- ug/l 18.000 18.000 18.00 
Hexanoic acid (DOT) ug/l 740.000 740.000 740.00 1 
Dimethyl phenol ug/l 54.000 200.000 127.00 2 
Cyclopentanol, 2-methyl·CI ••• ug/l 52.000 52.000 52.00 
Benzene, t·ethyl-4-methoxy- ug/l . 90.000 90.000 90.00 
·uran, 2,2 1 -methylenebis- ug/l .150.000 150.000 150.00 

denzenamine,'n,n-diethyl- 'ug/l ... -~-"-·-·····-32.000 32.000 32.00 

.. _·, .. ..:_:-.:: .. · 
"' ~· • .,. •• ~ .~ ...... - .. : •• • J. :.: • • • 
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~TRIX: Ground Uater 
lCE AREA: Upper Aquifer 

TABLE 7-2 
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS 

AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

11-Jan-1991 
Page 3 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

CHEMICAL 

Fur an, 
2,2 1 -[oxybis(methylene)]bis,
Hexanoic acid, anhydride 
1,4-Methanonaphthalene, 1,4- ••• 
2-Propanol, 
1-[2-(2-methoxy-1-methylethoxy)-1-2 
·propanol 
Hexanoic acid, 2-methyl-
2,4-Pentanediol, 2-methyl-
2-Propanol, 2·(2-methoxy-1-m ••• 
Benzeneacetic acid, .alpha.-ethyl
Pentanoic acid, 4-methyl
Disulfide, diethyl-
3-0ctanone 
Benzene, 1-chloro-3-methyl
Cyclohexanemethanol, 
.alpha.-.alpha.-4-trimethyl
Unknown substituted phenol 
Phenol, 3-ethyl-5-methyl
~enzoic acid, 3-methyl-

thane, 1,2-bis(2-chloroethoxy)
Benzene, ethyl-
Benzene, 1,3-dimethyl-
Benzene, 
1,2-dimethyl-4-(phenylmethyl)
Benzene, (1,1-dimethylpropyl ••• 
Naphthalene, 1,2,3,4-tetrah ••• 
1(2H)-Naphthalenone, 3,4-dih ••. 
2-Cyclohepten-1-one 
Benzene, 1-methyl-4-(methyls ••• 
Glycine, n-(2-methyl-1-oxo-2 •.• 
Phenol, 3,5-dimethyl-
1,3-Pentanediol, 2,2,4-trimethyl-
2,4,6(1H,3H,5H)·Pyrimidinetrione-5-
<1-methyl )-
2-Hethylcyclopentanol isomer 
Trimethylphenol isomer 
Hethylbenzoic acid isomer 
2-Propanot, 
1·{2-methoxy-1-methylethoxy)-2-prop 
anol 
Propanoic acid, 
2·{3-chtorophenoxy)·propanoic acid 
Unknown substituted sulfonyl 
Trimethyl benzoic acid 
Caprotactam 
Octane, 2,3-dimethyl
~ane, 2,6,7-trimethyl· 

.onane, 3,7-dimethyl-

UNITS 

ug/l 

ug/l 
ug/l 
ug/l 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

ug/l 
ug/l 
Ug/l 
Ug/l 
Ug/l 
ug{l 
Ug/l 

ug/l 
Ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

·. ' 
ug/l 
ug/l 

ug/l 
Ug/l 
ug/l 
Ug/l 

Ug/l 

ugjl 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

MINIMUM 

32.000 

60.000 
160.000 
110.000 

720.000 
72.000 
90.000 
58.000 

1100.000 
140.000 
86.000 

120.000 
220.000 

28.000 
50.000 
38.000 
50.000 
16.000 

440.000 
24.000 

32.000 
52.000 
12.000 
92.}100 
14.000 
12.000 
12.000 
40.000 
10.000 

2000.000 
62.000 
44.000 

140.000 

98.000 

44.000 
12.000 
10.000 

320.000 
320.000 
180.000 

MAXIMUM 

54.000 

60.000 
160.000 
110.000 

720.000 
1800.000 

90.000 
58.000 

1100.000 
720.000 
86.000 

120.000 
220.000 

28.000 
50.000 
38.000 
78.000 
16.000 

440.000 
24.000 

32.000 
52.000 
12.000 
92.000 
14.000 
12.000 
12.000 
40.000 

130.000 

2000.000 
62.000 

420.000 
2200.000 

98.000 

44.000 
12.000 
10.000 

720.000 
380.000 
180.000 

ARITHMETIC 
MEAN 

42.67 

60.00 
140.00 
110.00 

720.00 
936.00 
90.00 
58.00 

1100.00 
430.00 
86.00 

120.00 
220.00 

28.00 
50.00 
38.00 
64.00 
16.00 

440.00 
24.00 

32.00 
52.00 
12.00 
92.00 
14.00 
12.00 
12.00 
40.00 
70.00 

2000.00 
62.00 

232.00 
1170.00 

98.00 

44.00 
12.00 
10.00 

520.00 
350.00 
180.00 

TOTAL DETECTED 

3 

2 

2 

2 

, 
1 

2 

1 

2 
2 

1 
1 
2 
2 



TABLE 7·2 11-Jan-1991 
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 4 

AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

~TRIX: Ground _.ater 
·~cE AREA: Upper Aquifer 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 
-~---------------------------------------- -----------------------

ARITHMETIC 
CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

Dimethyl undecane ug/l 170.000 170.000 170.00 1 
Methyl ethyl phenol ug/l 54.000 88.000 71.00 2 
Unknown diol ug/l 82.000 82.000 82.00 1 
Chloromethylbenzene ug/l 68.000 68.000 68.00 1 
Disilane, hexaethyl· Ug/l 46.000 46.000 46.00 1 
Unknown alcohol ug/l 24.000 24.000 24.00 1 
Hethylpropenylbenzene Ug/l 6.000 6.000 6.00 1 
Tetrahydronaphthalene Ug/l 66.000 66.000 ~.00 1 
2-Cyclohexen-1-one, ug/l 32.000 32.000 32.00 1 

3,5,5-trimethyl-
24.000 24.000 24.00 Benzoic acid, 2,4-dimethyl- ug/l 

Benzoic acid, 2,4,6-trimethyl- ug/l 36.000 36.000 36.00 
Benzoic acid, ug/L 34.000 34.000 34.00 
4-(1,1-dimethylethyl)-

22.000 15.00 2 Phenobarbital (VAN) ug/l 8.000 
Ethyltrimethylbenzene + unknown ug/L 54.000 54.000 54.00 1 
Hethylnaphthalene ug/l 74.000 74.000 74.00 1 
Dimethylnaphthalene ug/l 38.000 38.000 38.00 1 

Tent. !dent. Compound·VOC 24 

Unknown ug/L 29.000 140.000 73.50 8 
Benzene, 1-ethyl-2-methyl- ug/L 70.000 70.000 70.00 1 
Benzene, propyl· ug/l 60.000 60.000 60.00 1 

Benzene, (1-methylethyl)· ug/l 60.000 60.000 60.00 1 
yclohexane, methyl- ug/l 40.000 40.000 40.00 1 

.thylmethylbenzene isomer ug/l 35.000 100.000 59.60 5 
Trimethylbenzene isomer ug/l 130.000 640.000 437.50 4 
Benzene, 1,3,5-trimethyl· ug/l 170.000 170.000 170.00 1 
Unknown alcohol ug/l 700.000 1100.000 900.00 2 
Ethane, 1,1•oxybis- Ug/l 4.000 1500.000 264.29 7 
2-Propanol, 2-methyl· Ug/l 8.000 8.000 8.00 1 
Unknown oxygenated alkane Ug/l 450.000 450.000 450.00 1 
Dimethylcyclohexane ug/l 76.000 76.000 76.00 1 
Ethenylcyclohexene ug/l 63.000 63.000 63.00 1 
Diethylbenzene Ug/l 78.000 78.000 78.00 1 
Butanol ug/l 40.-000 40.000 40.00 1 
Propane, 1,1 1 -oxybis- ug/l 6.000 6.000 6.00 1 
Methylpentanol ug/l 15.000 15.000 15.00 1 
Hethylhexanone ug/l 7.000 7.000 7.00 1 
Cyclohexane, 1,3-dimethyl-, trans- ug/\• 45.000 45.000 45.00 1 
Disopropyl ether (DOT) ug/l 8.100 8.100 8.10 1 

This table includes all compounds identified above detection Limits in the Upper Aquifer Source Area (see table 7·1 for 
samples included in this area), and is provided as the starting point in the development of a Set of Chemical Data for 
use in the Risk Assessment, as discussed in Section 7.1.2.1. Refer to appropriate appendices to determine the total 
parameters analyzed and their associated detection limits. Refer to appendix U for values used in risk calulations. 
The data values presented contain a maximum of three significant digits for the results of metals analyses and two 
significant digits for organic chemical analyses: additional digits are due to limitations in the computer program used 
to prepare these tables, and do not infer an increase in accuracy. The number of tentatively identified compounds 
designated as unknowns may exceed the total nl.ll'ber of s~Les analyzed because more than one unknown compound may be 
present in a given sample. 

IACS] UGIJ .MAX 



TABLE 7-3 11-Jan-1991 

ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 1 

AMERICAN CHEMICAL SERVICES Rl/FS 
GRIFFITH, INDIANA 

'TRIX: Ground Water 
.l.J'RCE AREA: lower Aquifer 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

---------------·-------------------------- ------------~----------

ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

Vo~ati~es 9 

Chloroethane ug/l 3.000 440.000 214.33 3 

4-Methyl-2-Pentanone ug/l 3.000 3.000 .. 3.00 

Semi-Volatiles 9 

bis(2-Chloroethyl)ether ug/l 11.000 12.000 11.50 2 

Metals 9 

Arsenic lig/l 2."100 8.600 4.06 5 

Bariun ug/l 220.000 310.000 255.00 4 

Calciun ug/l 59000.000 151000.000 113266.67 6 
Iron ug/l 152.000 3160.000 1043.33 6 
Hagnesiun ug/l 19300.000 53100.000 35766.67 6 
Manganese ug/l 123.000 866.000 337.33 6 

Mercury ug/l 0.470 0.470 0.47 1 
Potassiun ug/l 960.000 3420.000 1923.33 6 

Sodiun ug/l 10000.000 96200.000 40700.00 6 

Vanadiun ug/l 2.000 2.000 2.00 1 
Zinc ug/l 10.000 22.000 16.00 2 

Tent. Ident. Coopound-SVOC 9 

Unknown ug/l 10..000 3300.000 340.59 17 
Cyclohexanol, 3,3,5-trimethyl- ug/l 2500.000 2500.000 2500.00 
2-Propanol, ug/l 1000.000 1000.000 1000.00 
1-[2-(2-methoxy-1-methylethoxy)-1·2 

.·,. j. 

·propanol 
2,4-Pentanediol, 2-methy(- ug/l 270.000 270.000 270.00 
2-Propanol, ug/l 530.000 530.000 530.00 
1-(2-methoxy-1-methylethoxy)-2-prop 
anol 
Dimethylbenzoic acid ug/l 400.000 400.000 400.00 
Dimethylethylbenzoic acid ug/l 400.000 400.000 400.00 
Propanoic acid, ug/l 170.000 170.000 170.00 
2·(3-chlorophenoxy)-propanoic acid 

Tent. Jdent. C~urd-VOC 9 

Unknown ug/l 1200.000 1200.000 1200.00 1 
Methane, dimethoxy- ug/l 6.000 6.000 6.00 , 



··TRIX: Ground \.later 
RCE AREA: Lower Aquifer 

CHEMICAL 

Ethane, 1,1'oxybis
Propane, 2,2'-oxybis
Substituted methylborane 

TABLE 7-3 
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS 

AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH; INDIANA 

CHEMICAL CONCENTRATION 
------------------------------------------

ARITHMETIC 

UNITS MINIMUM MAXIMUM MEAN 

ug/l 36.000 36.000 36.00 
ug/l 10.000 10.000 10.00 
ug/l 11.000 11.000 11.00 .. 

~ .• ..1 

11-Jan-1991 
Page 2 

NUMBER SAMPLES ANALYZED , 

TOTAL DETECTED 

This table includes all compounds identified above detection limits in the lower Aquifer Source Area (see table 7-1 for 
samples included in this area), and is provided as the starting point in the development of a Set of Chemical Data for 
use in the Risk Assessment, as discussed in Section 7.1.2.1. Refer to appropriate appendices to determine the total 
parameters analyzed and their associated detection limits. Refer to appendix U for values used in risk calulations. 
The data values presented contain a maximum of three significant digits for the results of metals analyses and two 
significant digits for organic chemical analyses: additional digits are due to limitations in the computer program used 
to prepare these tables, and do not infer an increase in accuracy. The number of tentatively identified compounds 
designated as unknowns may exceed the total nUJber of Sa111Jles analyzed because more than one unknown compound may be 
present in a given sample. 

[ACS] LG\oi.HAX 



TABLE 7-4 11-Jan-1991 

ORGAN I C A>ID INORGANIC CHEMICAL CONCENTRATIONS Page 1 

AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

'Mf\TRIX: Soil 
RCE AREA: On-site Containment Area 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

------------------------------------------ -----------------------
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL [)ElECTED 

Volatiles 42 

thloroethane ug/kg 1.000 2.000 1.50 2 

Acetone ug/kg 88.000 7400.000 2896.00 3 • 
1,1-Dichloroethane ugjkg 1.000 250.000 34.00 8 

Total 1,2-Dichloroethene ugjkg 2.000 5200.000 606.63 24 

Chloroform uc;Jkg 1.000 6400.000 970.29 7 

1,2-Dichloroethane . ugjkg 1.000 970.000 485.50 2 
2-Butanone ug/kg 4.000 210.000 101.92 12 
1,1,1-Trichloroethane ugjkg 1.000 20000000.000 884990.00 23 

1,2-Dichloropropane ugjkg 1.000 230.000 41.50 6 

Trichloroethene ug/kg 4.000 40000.000 5305.20 10 

1,1,2-Trichloroethane ugjkg 1.000 140.000 34.80 5 
Benzene ugjl:g 1 .·coo 7100000.000 205348.34 35 
4-Methyl-2-Pentanone ug/kg 2.000 650.000 119.38 13 
Tetrachloroethene ug/l:g 9.000 5900000.000 430941.59 17 
1,1,2,2-Tetrachloroethane ug/l:g 2.000 3900.000 779.00 7 
Toluene ug/l:g 4.000 200000000.000 5292643.45 38 
Chlorobenzene Ug/l:g 2.000 300.000 104.14 7 
Ethyl benzene ug/lcg 2.000 6700000.000 193832.14 37 
ityrene ugjkg 1.000 6200.000 3100.50 2 
Total Xylenes ug/l:g 6.000 25000000.000 790871.54 37 

Semi-Volatiles 14 

Phenol ug/l:g 53.000 780.000 345.33 6 
1,3-0ichlorobenzene ug/l:g 110.000 350.000 230.00 2 
1,4-0ichlorobenzene ug/l:g 570.000 1200.000 850.00 3 
1,2-0ichlorobenzene ugjl:g 110~000 9900.000 3557.50 8 
Z·Hethylphenol ug/l:g 42.000 9200.000 1663.50 6 
4-Hethylp/lenol ug/l:g 82.000 17000.000 3082.00 6 
Isophorone ugi~ 3900.000 88000.000 45950.00 2 
2,4-0imethylphenol ug/l:g 76.000 12000.000 2311.50 6 
Benzoic acid ug/1:9 49.000 49.000 49.00 1 
2,4-0ichlorophenol ugjl:g 89.000 280.000 184.50 2 
Naphthalene ugjlcg 370.000 90000.000 19517.78 9 
Hexachlorobutadiene ug/l:g 3700.000 3700.000 3700.00 
2-Hethylnaphthalene ug/l:g 150.000 55000.000 18580.00 6 
2,4,5-Trichlorophenol ug/l:g 270.000 270.000 270.00 1 
Dimethylphthalate ug/lcg 42.000 3500.000 1771.00 2 
Acenaphthylene ug/lc.g 340.000 5500.000 2086.67 3 
Acenaphthene ug/l:g 980.000 11000.000 4493.33 3 
Dibenzofuran ugjlc.g 570.000 4200.000 2385.00 2 
Diethylphthalate ug/kg 46.000 47.000 46.50 2 
Fluorene ug/lcg 1200.000 14000.000 5466.67 3 
Pentachlorophenol ug/lc.g 160.000 160.000 160.00 1 
Phenanthrene ug/lc.g 1500.000 20000.000 7966.67 3 
Anthracene ugjlcg 94.000 94.000 94.00 
Di-n-butylphthalate ugjlc:g 160.000 36000.000 10990.00 4 
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CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

------------------------------------------ ---------------------·-
ARITHMETIC 

CHEMICAL UWITS MINIHUH MAXIMUM MEAN TOTAL DETECTED 

Fluoranthene ug/l:g 54.000 3800.000 1136.00 4 
Pyrene ug/l:g 250.000 5900.000 2216.67 3 
Butylbenzylphthalate ug/l:g 740.000 15000.000 5713.33 3 
Benzo(a)anthracene ug/l:g 170.000 170.000 wo.oo 
Chrysene ug/l:g 84.000 84.000 84.00 
bisC2-Ethylhexyl)phthalate ug/l:g 39.000 140000.000 13545.77 13 

Pesticides/PCBs 31 

Endosulfan 1 ug/l:g 11.000 12.000 11.50 2 
4,4-DDT ug/kg 50.000 91.000 70.50 2 
AROCLOR-1242 ug/l:g 130.000 400000.000 91826.00 5 
AROCLOR-1248 ug/kg 600.000 990.000 795.00 2 
AROCLOR-1254 Ug/l:g 230.000 100000.000 16871.43 7 

Metals 14 

tuninun mg/kg 1450.000 5670.000 3187.86 14 
,.;ntimony mg/kg 5.300 5.300 5.30 1 
Arsenic mg/l:g 1.000 21.300 3.70 13 
Bariun mg/kg 515.000 515.000 515.00 
Beryll iun _mg/l::g 0.080 0.440 0.16 14 
Cac:iniun mg/kg 0.050 6.000 0.72 10 
Calciun mg/Jcg 183.000 38300.000 8795.71 14 
Chromiun, Total mg/l:g 4.600 271.000 32.15 11 
Cobalt mg/l:g 22.400 22.400 22.40 1 
Copper mg/kg 6-; 200 115.000 22.29 8 
Iron rng/l::g 1730.000 10300.000 5262.14 14 
lead rng/l:g 2.900 1440.000 112.11 14 
Magnesiun lll!l/k_,g 473.000 17400.000 4368.79 14 
Manganese mg/l::g 17.500 614.000 145.49 14 
Mercury rng/kg 12.400 12.400 12.40 1 
Nickel rng/l:g 10.000 12.800 11.80 3 
Potassiun mg/k.g 264.000 764.000 483.21 14 
Seleniun mg/kg 0.450 0.450 0.45 
Vanadiun mg/kg 3.100 20.600 11.01 14 
Zinc mg/lcg 9.000 747.000 71.91 14 
Cyanide, Total mg/k.g 8.700 8.700 8.70 1 
Percent Solids X 65.800 89.900 84.04 14 

Tent. Ident. Cocrpound-SVOC 14 

Unknown ug/lcg 120.000 1900000.000 96398.48 33 
'lnknown Hydrocarbon ug/k.g 330.000 79000.000 28138.33 12 

thylmethylbenzene isomer ug/k.g 670.000 45000.000 16323.33 3 
Trimethylbenzene isomer ug/k.g 320.000 240000.000 50856.25 8 
Ethyldirnethy!benzene isomer ug/lcg 1300.000 36000.000 18650.00 2 
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------------------------------------------ -----------------------
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

Undecane, 4,7-dimethyl- ug/k.g 8000.000 740000.000 379333.33 3 

Benzene, 1,1•-oxybis- ug/k.g 580.000 260000.000 69263.33 6 

Benzene, propyl- Ug/k.g 330.000 950.000 640.00 2 

Benzene, 1-ethyl-2-methyl- ug/k.g 250.000 210000.000 32Q.n.14 7 

Benzene, 1 ,4-di ethyl- ug/k.g 28000.000 28000.000 28000.00 

Benzene, 2-ethyl-1,4-dimethyl- ug/k.g 82.000 200000.000 24136.57 14 

Unknown Substituted Benzene ug/k.g 120.000 1300000.000 251016.25 8 

Benzene, 1-ethyl-3-methyl- ug/kg 520.000 38000.000 10705.00 4 

Benzene, 1,2,4-trimethyl- ug/kg 710.000 390000.000 68680.00 6 

Benzene, (1,1-dimethylethyl)- ug/kg 370.000 370.000 370.00 

Hexadecanoic acid ug/kg 220000.000 220000.000 220000.00 1 
Benzene, 1,3,5-trimethyl- ug/k.g 240.000 2300.000 926.67 6 
Nonane, 2,6-dimethyl- ug/kg 14000.000 470000.000 242000.00 2 
Dimethyl phenol Ug/Jc:g 1100.000 1100.000 1100.00 
Unknown fatty acid ug/kg 9600.000 9600.000 9600.00 1 
Sulfur, mol. (S8) ug/k.g 240.000 16000.000 4217.50 8 
Ethyl-phenol isomer Ug/kg 1400.000 1400.000 1400.00 
Propyl-phenol isomer ug/k.g 3400.000 3400.000 3400.00 
Phenol, 3,5-diethyl- ug/k.g 1100.000 1100.000 1100.00 
~ethyl-methyl-ethylphenol isomer ug/k.g 870.000 870.000 870.00 
1enzene, 1-ethyl-4-methoxy- ug/kg 2100.000 2100.000 2100.00 
Cyclopentene, 1-ethenyl·3-me ••. ug/kg 21000.000 190000.000 100333.33 3 
D imethylbenzene isomer Ug/Jc:g 8300.000 12000.000 10433.33 3 
Unknown chlorinated biphenyl ug/kg 240.000 4000.000 1748.75 8 
Trichlorobiphenyl isomer Ug/k.g 320.000 7500.000 2655.00 4 
Nonane, 4,5-dimethyl- Ug/k.g 240.000 870.000 555.00 2 
Aroclor 1016 ug/kg 550.000 550.000 550.00 
1,1 1 -Biphenyl, tetrachloro- ug/k.g 200.000 200.000 200.00 
Benzo[Blnaphtho[2,3-Dlfuran Ug/kg 200_,.000 200.000 200.00 
Furan, 2,2•-methylenebis- ug/l<g 1400.000 1400.000 1400.00 
Senzenamine, n,n-diethyl- ug/lc:g 540.000 170000.000 35836.00 5 
Ethanone, 1-(2-chlorophenyl)- ug[kg 410.000 410.000 410.00 
Fur an, u9ds 1100.000 1100.000 1100.00 
2,2'-[oxybis(methylene)]bis,-
2C1H)·Quinolinone Ug/k.g 620.000 620.000 620.00 
Benzenesulfonamide, n·butyl- ug/kg 900.000 900.000 900.00 
Phenol, 2-[1-(4-hydroxypheny ••• ug/kg 370.000 2200.000 1285.00 2 
Benzene, 1,1•-methylenebis- ug/k.g 950.000 950.000 950.00 
Hexanoic acid, anhydride ug/k.g 2100.000 2100.000 2100.00 
4-Carene, (1S,3S,6R)-(-)- ug/kg noo.ooo noo.ooo noo.oo 
Undecane Ug/Jcg 17000.000 17000.000 17000.00 
Oecane, 3,6-dimethyl- Ug/kg 8800.000 8800.000 8800.00 1 
1,4-Methanonaphthalene, 1,4- ••• ug/kg 10000.000 10000.000 10000.00 1 
Naphthalene, 1,2-dimethyl- ug/kg 8400.000 8400.000 8400.00 
Benzene, (1-methylethyl)- ug/lcg 370.000 370.000 370.00 
Benzene, 1-ethenyl-2-methyl- ug/lcg 1400.000 1400.000 1400.00 
Benzaldehyde, 4-propyl- ug/kg 1100.000 1100.000 1100.00 
·~aphthalene, 1-methyl· ug/lcg 240.000 240.000 240.00 
Benzene, 1-ethyl-2,3-dimethyl- ug/kg 160000.000 160000.000 160000.00 
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ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

9-Eicosyne ugfkg 610000.000 610000.000 610000.00 
3-Carene ug/kg 160000.000 660000.000 410000.00 2 

~ 

Tent. Ident. C~·VOC 42 

Unknown . ug/lcg 4.800 42000.000 10218.40 11 
Nonane ug/kg 5.800 70000.000 19371.87 10 
Octane, 2,3-dimethyl- Ug/Jcg 24000.000 52000.000 38000.00 2 
Propylbenzene + Unknown Ug/Jcg 57.000 180.000 118.50 2 
Benzene, 1-ethyl-2-methyl- ug/kg 4.800 110000.000 48204.96 5 
Benzene, 1,2,4-trimethyl- ugfkg 93000.000 93000.000 93000.00 
Unknown Hydrocarbon ug/kg 10.000 1400.000 484.63 8 
Hethylethylbenzene + Unknown ug/kg 95.000 8300.000 4197.50 2 
Benzene, propyl- ug/kg 15.000 20000.000 8794.80 5 
Benzene, (1-methylethyl)· ug/kg 11.000 49000.000 24505.50 2 
Benzene, 1,2,3-trimethyl· ug/kg 13.000 26000.000 17503.25 4 
Cyclohexane, methyl- ug/kg 34.000 53000.000 19358.50 4 
Trimethylbenzene isomer Ug/Jcg 1100.000 1200.000 1150.00 2 

'Cane Ug/kg 3300.000 320000.000 87257.14 7 
.ubstituted Benzene ug/kg 11.000 240000.000 24502.60 20 
Trimethylbenzene + Unknown Ug/kg 12.000 12.000 12.00 
Nonane, 3-methyl- ug/kg 35000.000 35000.000 35000.00 
Cyclohexane, propyl- Ug/lcg 8.600 94.000 51.30 2 
Cyclohexane, ethyl- ug/kg 42.000 42.000 42.00 
Nonane, 4-methyl- ug/kg 180000.000 180000.000 180000.00 
Benzene, 1,3,5-trimethyl- UQ/kg 3.600 3.600 3.60 
2-Pentanol, 4-methyl- ug/kg 2.300 2.300 2.30 1 
Octane ugfkg 41."1l00 28000.000 14020.50 2 
Heptane, 2,5-dimethyl- ug/kg 24000.000 24000.000 24000.00 
Heptane, 2,4-dimethyl- ug/kg 24000.000 24000.000 24000.00 
Octane, 3-methyl- U9lkg 27000.000 27000.000 27000.00 
Benzene, 1-ethyl-4-methyl- ug/kg 6.000 6.000 6.00 1 
Dichlorobenzene Ug/kg 890.000 3400.000 2145.00 2 
Bicyclo[3.1.0Jhex-2-ene, 2-me ••• Ug/Jcg 55000.000 370000.000 212500.00 2 
Hexane, 2,4-dimethyl- Ug/Jcg 25000.000 25000.000 25000.00 
Unknown cyclic hydrocarbon U9/kg 27.000 27.000 27.00 1 
Ethylmethylbenzene ug/kg 8.600 3400.000 447.90 14 
Trimethylbenzene ug/kg 4.900 83000.000 9696.70 17 
Unknown ketone ugjkg 12.000 94.000 53.00 2 
Decane + unknown ugjkg 34.000 38000.000 12695.33 3 
Ethylmethylheptane ugfkg 1600.000 1600.000 1600.00 
Ethylmethyloctane ug/kg 1900.000 1900.000 1900.00 
HethylCmethylethyl} benzene ugfk;g 1400.000 1400.000 1400.00 
Dimethylundecane ugjk;g 1800.000 1800.000 1800.00 
Cyclohexane ug/kg 290.000 290.000 290.00 1 
~etramethylbenzene ugfkg 11.000 11.000 11.00 1 

1known bicycl ic hydrocarbon ug/kg 24.000 24.000 24.00 
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CHEHICAL CONCENTRATION 

------------------------------------------

CHEHICAL 

Hydrocarbon + unknown 
Unknown substituted cyclonex 
Dichloropentane 
Dichloromethylbutane 
Dimethyl octane 
Dimethyldecane 

UIHTS 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

• •. J 

MINIMUM 

89.000 
62.000 

1100.000 
2200.000 

18000.000 
8900.000 

ARITHHETIC 
MAXIMUM MEAN 

160.000 124.50 
62.000 62.00 

1100.000 1100.00 
" 2200.000 2200.00 

18000.000 18000.00 
8900.000 8900.00 

11-Jan-1991 
Page 5 

NUMBER SAMPLES ANALYZED 

-----------------------

TOTAL DETECTED 

2 

This table includes all compounds identified above detection limits in the On-Site Containment Area (see table 7-1 for 
samples included in this area), and is provided as the starting point in the development of a Set of Chemical Data for 
use in the Risk Assessment, as discussed in Section 7.1.2.1. Refer to appropriate appendices to determine the total 
~rameters analyzed and their associated detection limits. Refer to appendix U for values used in risk calulations. 
The data values presented contain a maximum of three significant digits for the results of metals analyses and two 
significant digits for organic chemical analyses: additional digits are due to limitations in the computer program used 
to prepare these tables, and do not infer an increase in accuracy. The number of tentatively identified compounds 
aesignated as unknowns may exceed the total number of s~les analyzed because more than one unknown compound may be 
Dresent in a given sample. 

''>lCSB.MAX 
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ARITHHE'TIC 

CHEMICAL UNITS MINI HUM MAXIMUM MEAN TOTAL DETECTED 

Volatiles 28 

Methylene Chloride ug/kg 12000.000 260000.000 136000.00 2 

Acetone ug/kg 8100.000 12000.000 1<1050.00 2 

1,1-Dichloroethane ug/lcg 12.000 22000.000 5095.33 6 

Total 1,2-0ichloroethene ug/kg 2.000 120000.000 21870.67 12 

Chloroform ug/kg 2.000 2100000.000 286342.21 19 

1,2-Dichloroethane ug/kg 120.000 40000.000 15780.00 4 

2-Butanone Ug/lcg 15.000 350000.000 59485.77 13 

1,1,1-Trichloroethane ug/lcg 6.000 21000000.000 1093134.14 21 

Carbon Tetrachloride Ug/lcg 530000.000 3600000.000 2065000.00 2 

1,2-Dichloropropane ug/lcg 17.000 22000.000 7363.40 5 

Trichloroethene Ug/lcg 6.000 1700000.000 183544.80 20 

1,1,2-Trichloroethane ug/kg 2.000 8100.000 2710.33 3 

Benzene ug/kg 9.000 170000.000 38794.00 17 

4-Methyl-2-Pentanone ug/lcg 65.000 1500000.000 234670.28 18 
Tetrachloroethene ug/lcg 23.000 1600000.000 266225.88 26 
Toluene ug/lcg 14.000 23000000.000 1704183.48 27 
Chlorobenzene Ug/lcg 2.000 2.000 2.00 1 
Ethyl benzene Ug/lcg 2.000 8400000.000 751032.21 28 
Styrene ug/lcg 18000.000 90000.000 54000.00 2 
Total Xylenes ug/lcg 41.000 9400000.000 1978405.75 28 

Semi-Volatiles 28 

Phenol Ug/kg 110.000 170000.000 20293.18 22 
bis(2-Chloroethyl)ether Ug/kg 99.000 110000.000 13728.18 17 
2-Chlorophenol ug/kg 130.000 130.000 130.00 1 
1,3-Dichlorobenzene Ug/kg 180.000 880.000 543.33 3 
1,4-Dichlorobenzene ug/lcg 98.000 5200.000 2032.57 7 
Benzyl alcohol ~{leg 180.000 1600.000 1060.00 3 
1,2-Dichlorobenzene ug/kg 45.000 53000.000 9170.83 18 
2-Methylphenol Ug/kg 120.000 15000.000 1875.56 9 
4-Methylphenol ug/kg 46.000 43000.000 4099.71 17 
Isophorone Ug/kg 41.000 2600000.000 313641.24 21 
2,4-Dimethylphenol Ug/lcg 80.000 2600.000 580.00 10 
Benzoic acid ug/kg 130.000 50000.000 10785.00 8 
2,4-Dichlorophenol ug/kg 41.000 4100.000 1480.33 3 
1,2,4-Trichlorobenzene ug/kg 110.000 4300.000 1882.00 5 
Naphthalene Ug/Jr:g 260.000 750000.000 97080.74 27 
He~achlorobutadiene Ug/kg 55.000 40000.000 7678.93 14 
4-Chloro-3-methylphenol ug/kg 420.000 420.000 420.00 1 
2-Methylnaphthalene Ug/kg 91.000 320000.000 57668.56 27 
2,4,6-Trichlorophenol ug/kg 750.000 750.000 750.00 
2,4,5-Trichlorophenol Ug/kg 96.000 96.000 96.00 
2-Chloronaphthalene ug/kg 1800.000 1800.000 1800.00 
Dimethylphthalate ug/kg 65.000 320000.000 62443.24 17 
Acenaphthylene Ug/lcg 40.000 3900.000 1970.00 2 
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Acenaphthene ug/kg 60.DOO 4a00.000 1736.10 10 
4~Nitrophenol ugfkg 1600.000 2300.000 1950.00 2 
Dibenzofuran ug/kg 450.000 660.000 555.00 2 
Diethylphthalate ug/kg 44.000 100000.000 132&1.29 24 
Fluorene ug/kg 67.000 9800.000 2692.25 12 
N·Ni.trosodiphenylamine ug/kg 13000.000 13000.000 13000.00 
4•Bromophenyl-phenylether .ug/kg 2200.000 2200.000 2200.00 1 
Hexachlorobenzene ug/kg 250.000 2800.000 982.50 4 
Pentachlorophenol ug/kg 160.000 64000.000 14024.00 15 
Phenanthrene ug/kg 79.000 100DD.OOO 3382.13 16 
Anthracene ug/kg 74.000 3300.000 1491.33 3 
Di-n-butylphthalate ug/kg 51.000 69DOOO.OOO 87654.68 28 
Fluoranthene ug/kg 66.000 1700.000 769.20 5 
Pyrene ug/kg 79.000 4700.000 1565.80 5 
Butyl benzyl phthalate ug/kg 47.000 960000.000 106966.33 27 
Benzo(a)anthracene Ug/kg 460.000 460.000 460.00 2 
Chrysene ug/lcg 260.000 460.000 360.00 2 
bis(2-Ethylhexyl)phthalate ug/kg 140.000 2600000.000 374932.14 28 
Di-n-octylphthalate ug/lcg 77.000 24000.000 5474.53 15 

!nZo(b)fluoranthene ug/kg 390.000 460.000 425.00 2 
~enzo(lc)fluoranthene ug/kg 390.000 460.000 425.00 2 
Benzo(a)pyrene ug/lcg 260.000 260.000 260.00 

Pesticides/PCBs 23 

Gamma-BHC (Lindane) ug/kg 1100.000 1100.000 1100.00 
Endosulfan 1 ug/lcg 1200.000 1200.000 1200.00 1 
4,4-DDT ug/kg 4700.{)00 12000.000 8350.00 2 
Endrin Ketone ug/kg 260.000 260.000 260.00 1 
AROCLOR-1248 ug/kg 52000.000 76000.000 64000.00 2 
AROCLOR-1254 ug,Lk!i, 28000.000 47000.000 37500.00 2 
AROCLOR-1260 ug/lcg 330.000 35000.000 15726.00 5 

Metals 11 

Aluninun mg/kg 490.000 7890.000 3559.09 1 1 
Antimony mg/kg 10.900 46.600 28.75 2 
Arsenic mg/kg 0.950 5.700 2.35 10 
Bariun mg/kg 81.600 1560.000 466.08 5 
Beryll iun mg/kg 0.100 0.890 0.25 10 
Cadniun mg/kg 0.120 118.000 14.73 11 
Calciun mg/kg 181.000 57100.000 11242.55 11 
Chromiun, Total mgjkg 8.700 1410.000 195.n 11 
Cobalt mg/kg 41.700 41.700 41.70 
":opper mg/kg 6.500 . 361.000 72.65 11 

ron mgjkg 482.000 6610.000 3928.36 11 
lead mg/kg 21.900 6300.000 842.54 11 
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Magnesiun mgt kg 101.000 10300.000 3419.82 11 

Manganese ~/kg 4.300 1030.000 203.30 11 

Mercury ~/kg 0.060 11.000 2.02 10 

Hickel ~/kg 12.200 19.600 o16. 73 3 

Potassiun mg/kg 181.000 767.000 354.55 11 

Seleniun mg/kg 0.460 2.830 1.42 4 

Sodiun mg/kg 498.000 1260.000 757.67 3 
Vanadiun mg/kg 1.200 12.100 7.43 11 
Zinc mg/kg 5.300 2280.000 359.86 11 
Cyanide, Total mg/kg 5.000 70.700 26.90 3 
Percent Sol ids X 63.200 90.600 80.81 11 

Tent. Ident. COfllX>und·SVOC 28 

Unknown ug/kg 230.000 5500000.000 237468.23 198 
Unknown Hydrocarbon ug/kg 290.000 1300000.000 150781.48 61 
Ethylmethylbenzene isomer ug/kg 17000.000 1600000.000 602428.57 7 
Methylbenzene + Unknown ug/kg 11000.000 11000.000 11000.00 1 
·rimethylbenzene + Unknown ug/kg 29000.000 1800000.000 914500.00 2 
rimethylbenzene isomer ug/kg 11000.000 1100000.000 553210.53 19 

Hethylpropylbenzene isomer ug/kg 19000.000 560000.000 262833.33 6 
Ethyldimethylbenzene isomer ug/kg 9100.000 1100000.000 458131.25 16 
Undecane, 4,7-dimethyl- ug/kg 520.000 520000.000 103613.33 9 
Ethyldimethylbenzene + Unknown ug/kg 6000.000 11000.000 8500.00 2 
Ethanol, 2·(2-butoxyethoxy)- ••• ug/kg 17000.000 17000.000 17000.00 
Benzene, 1,1•-oxybis- ·ug/kg 280.000 100000.000 25736.00 5 
Benzene, propyl- ug/kg 490.000 280000.000 94622.50 4 
Benzene, 1-ethyl-2-methyl· Ug/kg 35000.000 520000.000 258750.00 4 
Benzene, 1-methyl-2-propyl- ug/kg 440000.000 440000.000 440000.00 1 
Benzene, 1,4-diethyl- ug/kg 190000.000 510000.000 350000.00 2 
Benzene, 2-ethyl-1,4-dimethyl- ug/kg 22000.000 1900000.000 410923.08 13 

•. J 

Unknown + Nitrobenzene ug/kg 900000.000 900000.000 900000.00 1 
Unknown + TCL ug/kg 1100000.000 1100000.000 1100000.00 1 
Unknown Substituted Benzene ug/kg 47000.000 1100000.000 402666.67 6 
Benzene, 1-ethyl-3-methyl- ug/kg 44000.000 1900000.000 426625.00 8 
Benzene, 1,2,4-trimethyl- Ug/kg 49000.000 49000.000 49000.00 
Benzene, (1,1-dimethylethyl)· ug/kg 46000.000 47000.000 46500.00 2 
Benzene, 2-ethyl-1,3-dimethyl- ug/kg 42000.000 42000.000 42000.00 
Benzene, methyl(1-methylethyl-) ug/kg 28000.000 28000.000 28000.00 
Unknown Alleene ug/lcg 3300000.000 3300000.000 3300000.00 
3-0ctadecene, (E)- ug/kg 2600000.000 2600000.000 2600000.00 
Hexadecanoic acid ug/kg 310000.000 310000.000 310000.00 
5-Eicosene, (E)- ug/kg 1400000.000 1400000.000 1400000.00 1 
Unknown carboxylic acid ug/kg 43000.000 480000.000 331000.00 3 
Hethylpropylbenzene + Unknown ug/kg 140000.000 1100000.000 620000.00 2 
Tetramethylbenzene isomer ug/kg- 290000.000 960000.000 625000.00 2 
·etramethylbenzene + TCL ugjlcg 390000.000 1100000.000 745000.00 2 

Decane ug/kg 450.000 410000.000 216362.50 4 
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Benzene, 1,3,5-trimethyl· ug/l:g 150000.000 150000.000 150000.00 

Nonane, 2,5-dimethyl· ugjk.g 300000.000 300000.000 300000.00 1 

Benzene, 1,2,3,5-tetramethyl- ugjl:g 1400.000 280000.000 140700.00 2 

Tetradecane ugjk.g 670.000 140000.000 32115.71 7 

Hexadecane ugjl:g 19000.000 85000.000 52000.00 2 

Heptadecane, 2,6-dimethyl· ug/kg 480.000 130000.000 68160.00 3 

Dodecanoic acid ug/l:g 30000.000 30000.000 30000.00 

letradecanoic acid . ug/l:g 23000.000 23000.000 23000.00 

Pentacosane ugjkg 140000.000 140000.000 140000.00 1 

Cyclohexanol, 3,3,5-trimethyl· ugjl:g 4800.000 11000.000 8500.00 3 

Hexanoic acid, 2·ethyl· ugjl:g 400.000 890.000 645.00 2 
Azulene, 1,2,3,3A·tetrahydro· ugjk.g 150000.000 1200000.000 675000.00 2 

Oiethylbenzeamine + Unknown ugjl:g 12000.000 12000.000 12000.00 
Hexanoic acid (DOT) ugjl:g 810.000 930.000 870.00 2 
Oimethylphenol ugjl:g 570.000 720.000 645.00 2 

Benzene, 1,4-dimethyl-2-nitro- ugjl:g 1700.000 1700.000 1700.00 1 
Sulfur, mol. (S8) ug/l:g 1600.000 7700.000 4533.33 3 
Phthalic anhydride ug/l:g 4400.000 58000.000 31200.00 2 
Benzenamine, n,n·diethyl· Ug/l:g 890.000 140000.000 20486.25 8 
Fur an, ug/l:g 440.000 440.000 440.00 
2,2'-[oxybis(methylene)Jbis,-
1H·Idene, 1-ethylidene· Ug/k.g 42000.000 42000.000 42000.00 
Benzene, C1·methylethyl)· ugjl:g 180000.000 180000.000 180000.00 
Benzene, 1,3-diethyl-4-methy ••• ugjl:g 870.000 870.000 870.00 1 
Hydroxylamine, o·decyl· ugjk.g 590.000 140000.000 4IDO.OO 3 
Iron, tricarbonyl[n·(phenyl- ••• ugjl:g 140000.000 140000.000 140000.00 
Undecane, 2·methyl· Ug/l:g 100000.000 100000.000 100000.00 
Ethanol, 2·butoxy·* UQ/I:g 280000.000 280000.000 280000.00 
Phosphoric acid, tri ethyles ••• Ug/l:g 37000.000 150000.000 93500.00 2 
Octanoic acid ug/l:g 370~000 4800.000 2585.00 2 
2,4-Penta~ediol, 2-methyl- ug/l:g 3000.000 3000.000 3000.00 1 
Unknown PNA ug/l:g 13000.000 13000.000 13000.00 1 
3-0ctanone ug/1:<;~ 320.000 770.000 545.00 2 
Cyclohexanemethanol, Ug/l:g 640.000 880.000 760.00 2 
.alpha.-.alpha.-4-trimethyl-
Benzene, Ug/l:g 31000.000 31000.000 31000.00 
1,2-dimethyl-4-(phenylmethyl)-
Oecane, 2-Cyclohexyl·, 2-cycl ••• ugjl:g 140000.000 140000.000 140000.00 
Decane, 2,6,7-trimethyl· ug/l:g 62000.000 62000.000 62000.00 1 
Dimethyl undecane ug/l:g 520.000 31000.000 10986.00 5 
Cyclohexanone, 3,3,5-trimethyl· ugjl:g 13000.000 65000.000 39000.00 2 
Dimethyl heptadecane ug/l:g 310.000 860.000 505.00 4 
Dimethyl cyclooctane ugjl:g 110000.000 110000.000 110000.00 1 
VOA TCL UQ/kg 13000.000 79000.000 41666.67 3 
Ethylmethylbenzene Ug/kg 120.000 360000.000 55188.95 19 
Trimethylbenzene UQ/kg 320.000 100000.000 17576.36 22 
Trimethylcyclohexanone ugjkg 23000.000 23000.000 23000.00 
Trimethylcyclohexanol UQ/I:g 15000.000 15000.000 15000.00 1 
Hethyl(methylethyl)benzene ug/l:g 4100.000 4100.000 4100.00 1 
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Ethyldimethylbenzene ug/lcg 380.000 370000.000 76224.00 10 

Tetrarnethylbenzene ug/lcg 17000.000 47000.000 32000.00 2 

Dihydromethylindene ug/lcg 8700.000 8700.000 8700.00 

Unknown octadecenoic acid ug/lcg 13000.000 13000.000 13000.00 

Diethylbenzene ug/lcg 91000.000 91000.000 91000.00 

Ethyltrimethylbenzene + unknown Ug/kg 17000.000 17000.000 17000.00 

Dimethyldodecane . ug/lcg 12000.000 12000.000 12000.00 

Hethylnaphthalene ug/lcg 2000.000 13000.000 7500.00 2 

Dimethylnaphthalene + unknown ug/kg 19000.000 19000.000 19000.00 

Tetrarnethylpentadecane ug/lcg 13000.000 13000.000 13000.00 1 

Dimethylnaphthalene Ug/kg 1700.000 57000.000 29350.00 2 

Benzene, (1,3,3-trimethylnonyl)- Ug/lcg 67000.000 67000.000 67000.00 

Benzene, 1-ethyl-2,4,5-trimethyl- ug/lcg 46000.000 46000.000 46000.00 1 

Unknown benzene ug/kg 6400.000 37000.000 22800.00 3 

Unknown aromatic ug/lcg 73000.000 73000.000 73000.00 

Hethylethylbenzene ug/lcg 450.000 1400.000 925.00 2 

Isoquinoline ug/kg 620.000 780.000 700.00 2 

Unknown alkyl cyclohexane ug/lcg 150000.000 150000.000 150000.00 

Tridecane, 4,8-dimethyl- ug/lcg 35000.000 35000.000 35000.00 

'·Pentanone, 2,2,4,4-tetram •• ug/kg 610.000 610.000 610.00 
~yclooctane, 2,4-dimethyl- ug/kg 2500.000 2500.000 2500.00 
1-0ctanol, 2-butyl- ug/kg 55000.000 55000.000 55000.00 
Unknown oxygenated alkane ug/kg 43000.000 43000.000 43000.00 
Acetamide, n-ethyl-n-phenyl- ug/kg 340.000 340.000 340.00 
Benzenamine, n-ethyl- ug/kg 280.000 280.000 280.00 
Tetramethylpentanone + unknown ug/lcg 1600.000 1600.000 1600.00 
Tetramethylbenzene + unknown ug/kg 530.000 530.000 530.00 

Tent. Ident. C~und-VOC 28 

Unknown UQ(..k_ll 2600.000 1900000.000 306390.91 11 
Aceticacid, butyl ester ug/kg 600.000 600.000 600.00 1 
Nonane ug/kg 7900.000 200000.000 92714.29 7 
Benzene, 1-ethyl-3-methyl- ug/kg 140000.000 140000.000 140000.00 1 
Octane, 2,3-dimethyl- ug/kg 220000.000 220000.000 220000.00 1 
Propylbenzene + Unknown ug/lcg 52000.000 59000.000 55500.00 2 
Benzene, 1-ethyl-2-methyl- ug/lcg 130000.000 1700000.000 632500.00 4 
Benzene, 1,2,4-trimethyl- Ug/lcg 150000.000 1200000.000 546666.67 3 
Unknown Hydrocarbon ug/lcg 390.000 1100000.000 227439.00 10 
Hethylethylbenzene + Unknown ug/lcg 27000.000 120000.000 73500.00 4 
Heptane, 2,3,6-trimethyl- ug/kg 230000.000 230000.000 230000.00 
Benzene, propyl- ugfkg 65.000 380000.000 88083.13 8 
Nonane, 2,6-dimethyl· ug/lcg 250000.000 250000.000 250000.00 1 
Benzene, (1-methylethyl)- 1.19/kg 24000.000 480000.000 244666.67 3 
Benzene, 1,2,3-trimethyl- ug/lcg 470000.000 470000.000 470000.00 
Decane, 4-methyl- ug/kg 120000.000 120000.000 120000.00 
Cyclohexane, methyl- ug/kg 58000000.000 58000000.000 58000000.000 
Decane ug/lcg 710000.000 3200000.000 1573333.33 3 
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ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS 
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JRCE AREA: Still Bottoms/Treatment Lagoon 

CHEMICAL CONCENTRATION 

CHEMICAL 

Hexane, 3-methyl
Substituted Benzene 
cyclohexane, ethyl
Benzene, 1,3,5-trimethyl
Octane 
Furan, tetrahydro
Heptane, 3-methyl
Benzene, Cnitromethyl)
Hexane, 2-methyl
Heptane 
Cyclopentane, 1,2,4-trimethyl
Cyclopentane, 1,2,3-trimethyl
Hexane, 2,5-dimethyl-
Ethane, 1,1-dichloro-1-nitro
Methane, dichlorofluoro
Nonane, 2-methyl-
Hethane, trichlorofluoro-
2-Hexanone, 5-methyl
Ethylmethylbenzene 
Trimethylbenzene 
Unknown ketone 
Decane + unknown 
Tetramethylbenzene 
Ketone 
Hydrocarbon + unknown 
Unknown substituted benzene 
Tetramethylpentanone 
Unknown hydrocarbon C10H22 
Ethylmethylheptane + unknown 
Hethylnonane 
Undecane + unknown 
Ethyldimethylbenzene 
Trimethyloctane 
Ethane, 
1,1,2-trichloro-1,2,2-trichloro-tri 
fluoroethane 
Hethylphenylethanone 

UNITS 

ugfkg 
ug/kg 
UQ/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
UQ/kg 
ug/kg .. 
ug/kg 
Ug/kg 
Ug/kg 
Ug/kg 
Ug/kg 
Ug/kg 
Ug/kg 
Ug/kg 
Ug/kg 
Ug/kg 
Ug/kg 
ug/kg 
Ug/kg 
ug/kg 
ug/kg 
Ug/kg 
Ug/kg 
Ug/l::g 
Ug/kg 
Ug/l::g 
ugfl::g 
u9/~g 
ug/kg 

ug/kg 

MINIMUM 

4100000.000 
790.000 

100000.000 
14000.000 

130000.000 
54.000 

5900000.000 
250000.000 

3700000.000 
23000000.000 
3300000.000 
3200000.000 
4600000.000 

17000.000 
4800000.000 

130000.000 
4200000.000 

240.000 
75.000 
60.000 
7.400 

1200.000 
220000.000 

57.000 
130000.000 
690000.000 

56.000 
270000.000 
330000 .• 000 

7900.000 
510000.000 
120000.000 

4300.000 
670000.000 

160000.000 

MAXIMUM 

4100000.000 
420000.000 
100000.000 

14000.000 
4100000.000 

54.000 
5900000.000 

250000.000 
3700000.000 

23000000.000 
3300000.000 
3200000.000 
4600000.000 

17000.000 
4800000.000 

130000.000 
4200000.000 

240.000 
880000.000 

1700000.000 
7.400 

1100000.000 
1300000.000 

230.000 
130000.000 
690000.000 

56.000 
270000.000 
330000.000 

7900.000 
510000.000 
760000.000 

4300.000 
670000.000 

160000.000 

ARITHMETIC 
MEAN 

4100000.00 
91846.25 

100000.00 
14QOO.OO 

2115000.00 
54.00 

5900000.00 
250000.00 

3700000.00 
23000000.000 

3300000.00 
3200000.00 
4600000.00 

17000.00 
4800000.00 

130000.00 
4200000.00 

240.00 
238065.36 
390309.33 

7.40 
350700.00 
760000.00 

143.50 
130000.00 
690000.00 

56.00 
270000.00 
330000.00 

7900.00 
510000.00 
440000.00 

4300.00 
670000.00 

160000.00 

11-Jan-1991 
Page 6 

NUMBER SAMPLES ANALYZED 

TOTAL DETECTED 

1 
8 

1 

2 

14 
15 

1 

6 
2 
2 

2 

2 

This table includes all compounds identified above detection limits in the Stillbottoms/Treatment Lagoon Area (see table 

7-1 for samples included in this area), and is provided as the starting point in the development of a Set of Chemical Data 

for use in the Risk Assessment, as discussed in Section 7.1.2.1. Refer to appropriate appendices to determine the total 

parameters analyzed and their associated detection limits. Refer to appendix U for values used in risk calulations. 

The data values presented contain a maximum of three significant digits for the results of metals analyses and two 

significant digits for organic chemical analyses: additional digits are due to limitations in the computer program used 

l prepare these tables, and do not infer an increase in accuracy. The number of tentatively identified compounds 

.Jesignated as unknowns may exceed the total nurber of samples analyzed because more than one unknown COilpOund may be 
present in a given sample. 

[ACS]BSB.MAX 
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Volatiles 44 

Vinyl Chloride ug/kg 2900.000 2900.000 2900.00 1 
Chloroethane ug/kg 8.000 2000.000 CX9.33 3 
Methylene Chloride ug/kg 120.000 210000.000 31462.22 9 
Acetone ug/kg 18.000 34000000.000 1549406.00 23 
1,1-Dichloroethene . ug/kg 3.000 390000.000 117348.25 4 
1, 1-Dichloroethane ug/kg 2.000 490000.000 56253.28 18 
Total 1,2-Dichloroethene ug/kg 2.000 34000.000 5551.64 14 
Chloroform ug/kg 2.000 2800000.000 222572.21 19 
1,2-0ichloroethane ug/kg 19.000 440000.000 34581.56 16 
2-Butanone ugJkg 9.000 99000000.000 3760304.09 35 
1, 1,1-Trichloroethane ug/kg 6.000 150000000.000 5679486.07 29 
1,2-Dichloropropane ug/kg 1.000 23000.000 3037.36 1 1 
Trichloroethene ug/kg 3.000 19000000.000 926650.18 33 
1,1,2-Trichloroethane ug/kg 630.000 400000.000 94626.00 5 
Benzene ug/kg 5.000 1500000.000 97320.92 36 
4-Hethyl-2-Pentanone ug/kg 1400.000 61000000.000 2535958.62 29 
2-Hexanone ug/kg 11.000 47000.000 12348.71 7 
'etrachloroethene ug/kg 4.000 46000000.000 2161008.94 35 
1,1,2,2-Tetrachloroethane ug/kg 17.000 17.000 17.00 
Toluene ug/kg 5.000 130000000.000 3957498.77 44 
Chlorobenzene ug/kg 3.000 1000000.000 176792.17 6 
Ethyl benzene ug/kg 2.000 23000000.000 942758.29 41 
Styrene Ug/kg 30.000 310000.000 86604.29 7 
Total Xylenes ug/kg 2.000 100000000.000 3734752.63 43 

Semi-Volatiles 35 

Phenol ug/kg 85.000 860000.000 84403.00 25 
bis(2-Chloroethyl)ether ugflc_s 150.000 200000.000 48040.67 15 
1,4-Dichlorobenzene ugjkg 46.000 11000.000 3146.27 11 
Benzyl alcohol ug/kg 89.000 34000.000 4163.90 10 
1,2-0ichlorobenzene ug/kg 80.000 120000.000 18266.47 19 
2-Methylphenol ug/kg 420.000 90000.000 15494.58 24 
4-Methylphenol Ug/l::g 150.000 210000.000 33741.07 28 
Isophorone ug/kg 98.000 3600000.000 443152.07 28 
2,4-0imethylphenol ug/kg 250.000 220000.000 26390.40 25 
Benzoic acid ug/kg 230.000 32000000.000 2293735.33 15 
2,4-Dichlorophenol ug/kg 57.000 200.000 107.33 3 
1,2,4-Trichlorobenzene ug/kg 54.000 79000.000 13469.33 9 
Naphthalene ug/kg 230.000 2400000.000 282228.00 30 
Hexachlorobutadiene ug/kg 190.000 150000.000 33025.00 8 
2-Hethylnaphthalene ug/kg 43.000 990000.000 147837.00 29 
Oimethylphthalate ug/kg 120.000 710000.000 68395.65 23 
Acenaph thy l ene ug/kg 57.000 11000.000 3694.25 4 
?,6-0initrotoluene ug/kg 3500.000 3500.000 3500.00 1 
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Acenaphthene ug/kg 68.000 18000.000 5258.36 14 

4-Nitrophenol ug/kg 10000.000 10000.000 10000.00 1 

Dibenzofuran ug/kg 59.000 11000.000 3241.73 11 

Diethylphthalate ug/kg 60.000 280000.000 24047.17 24 .. 
Fluorene ug/kg 58.000 28000.000 m7.BO 15 
N·Nitrosodiphenylamine ug/kg 180.000 53000.000 11060.00 8 
Hexachlorobenzene ug/kg 930.000 11000.000 5965.00 2 
Pentachlorophenol ug/k:g 180.000 180000.000 44296.00 10 
Phenanthrene ug/kg 39.000 43000.000 8514.70 20 
Anthracene ug/kg 230.000 1300.000 910.00 3 
Di-n-butylphthalate ug/kg 54.000 3400000.000 327294.50 30 
Fluoranthene ug/kg 220.000 19000.000 4418.33 12 
Pyrene ug/k:g 330.000 22000.000 6426.00 10 
Butylbenzylphthalate ug/kg 72.000 1600000.000 185039.24 29 
Benzo(a)anthracene ug/kg 360.000 14000.000 3738.33 6 
Chrysene ug/k:g 400.000 20000.000 5316.67 6 
bis(2-Ethylhexyl)phthalate ug/kg 180.000 14000000.000 1525888.93 28 
Oi-n-octylphthalate ug/lc:g 72.000 140000.000 15918.20 15 
Benzo(b)fluoranthene ug/kg 220.000 15000.000 4816.00 5 

Benzo(k)fluoranthene Ug/Kg 220.000 15000.000 4816.00 5 

Benzo(a)pyrene ug/kg 380.000 9700.000 3245.00 4 
Indeno(1,2,3-cd)pyrene ug/kg 420.000 1400.000 790.00 3 
Dibenz{a,h)anthracene ug/kg 70.000 190.000 130.00 2 
Benzo(g,h,i)perylene Ug/kg 230.000 1500.000 766.67 3 

Pest i ci des/PCBs 44 

Alpha-BHC ug/kg 330.000 330.000 330.00 
Beta-BHC Ug/kg 

.. 
800.000 800.000 800.00 1 

Aldrin ug/kg 13.000 7700.000 3856.50 2 
Heptachlor Epoxide Ug/kg 13.000 13.000 13.00 
4,4-0DE usi~g 880.000 880.000 880.00 
4,4-DDD ug/kg 3300.000 3300.000 3300.00 
4,4-DDT ug/kg 1700.000 1700.000 1700.00 1 
AROCLOR-1242 ug/kg 96.000 190000.000 66265.33 3 
AROCLOR-1248 ug/kg 16000.000 35000.000 23666.67 3 
AROCLOR-1254 ug/k:g 210.000 650000.000 62715.33 15 
AROCLOR-1260 ug/k:g 200.000 560000.000 81630.83 12 

Metals 19 

Aluninun mg/kg 137.000 18000.000 4453.00 19 
Antimony mg/kg 3.700 152.000 46.24 5 
Arsenic mg/k:g 1.100 9.100 3.33 17 
Bariun mg/kg 67.400 6400.000 1461.68 5 
Beryll iun mg/k:g 0.060 0.800 0.21 16 
Cadniun mg/kg 0.060 1700.000 102.19 18 
Calciun mg/k:g 413.000 50500.000 . 19413.94 17 
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Chromiun, Total m;/kg 6.600 3750.000 253.42 18 

Cobalt mg/kg 14.600 69.100 29.62 5 

Copper rng/kg 5.600 5790.000 415.01 18 

Iron rng{kg 2670.000 27400.000 8i!02.11 19 

Lead rng{kg 2.300 17200.000 1066.82 19 

Magnesiun mg{kg 394.000 18800.000 8300.31 13 

Manganese rng/kg 13.400 441.000 136.50 19 

Mercury mg/kg 0.120 36.000 5.15 8 
Nickel mg/kg 10.900 72.600 34.33 8 

Potassiun rng/kg 34.900 8100.000 1081.63 19 

Seleniun mg/kg 1.200 157.000 33.56 5 
Silver rng/kg 312.000 312.000 312.00 

Sodiun mg/kg 232.000 2410.000 704.80 5 

ThaH iun mg/kg o·.72o 1.500 1.07 3 
Vanadiun mg/kg 4.500 . 24.300 11.42 17 

Zinc rng/kg 7.800 4700.000 458.22 19 
Cyanide, Total mg/kg 7.100 31.300 14.28 4 
Percent Sol ids % 46.400 91.000 78.35 19 

.nt. Ident. COI"rp)Und·SVOC 35 

Unknown ug/kg 120.000 100000000.000 1118379.22 281 
Unknown Hydrocarbon ug/kg 270.000 1100000.000 88402.88 66 
Ethylmethylbenzene isomer ug/kg 70000.000 84000.000 77000.00 2 
Trimethylbenzene + Unknown ug/kg 220000.000 220000.000 220000.00 
Trimethylbenzene isomer ug/kg 86000.000 1900000.000 m75o.oo 8 
Ethyldimethylbenzene isomer ug/kg 65000.000 1300000.000 749166.67 6 
Undecane, 4,7-dimethyl· ug/kg 1200.000 1100000.000 279890.91 11 
Ethyldimethylbenzene + Unknown ug/kg 830000.000 830000.000 830000.00 
Ethanol, 2·(2-butoxyethoxy)· ••• ug/kg 3800.000 3800.000 3800.00 
Methanol, dibutoxy· ug/kg 2400000.000 2400000.000 2400000.00 
Benzene, 1,1•-oxybis- ug/kg 2800.000 3500000.000 454366.67 12 
Benzene, propyl· ug/kg 380000.000 520000.000 450000.00 2 
Benzene, 1-ethyl-2-methyl· ug/kg 2800.000 1600000.000 627600.00 3 
Benzene, 1,4-diethyl· ug/kg 750000.000 750000.000 750000.00 
Benzene, 2-ethyl-1,4-dimethyl· ug/kg 1700.000 650000.000 233375.00 4 
Unknown Substituted Benzene ug/kg 580.000 780000.000 390290.00 2 
Benzene, 1·ethyl·3·methyl· ug/kg 5700.000 1900000.000 781900.00 3 
Benzene, 1,2,4-trimethyl· ug/kg 1100.000 620000.000 310550.00 2 
Benzene, 2·ethyl·1,3·dimethyl· ug/kg 1700.000 1700.000 1700.00 1 
Benzene, methyl(1·methylethyl·) ug/kg 330000.000 330000.000 330000.00 
Hexadecanoic acid ug/kg 2800000.000 2800000.000 2800000.00 
Unknown carboxylic acid ug/kg 500.000 1600.000 1050.00 2 
Tetramethylbenzene isomer ug/kg 280000.000 280000.000 280000.00 1 
Decane ug/kg 89000.000 440000.000 224750.00 4 
Benzene, 1,3,5-trimethyl- ug/kg 2900.000 1300000.000 375280.00 5 
Wonane, 2,5-dimethyl- ug/kg 91000.000 1600000.000 672750.00 4 
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ARITHMETIC 
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Tetraclecane ug/kg 20000.000 78000.000 45333.33 3 

Hexadecane ug/kg 82000.000 82000.000 82000.00 

Heptadecane, 2,6-dimethyl- Ug/kg 280.000 42000.000 10750.00 4 

Heptadecane ug{kg 16000.000 16000.000 16iOO.OO 1 

Docosane ug{kg 3900.000 3900.000 3900.00 

Cyclohexanol, 3,3,5-trimethyl- ug{kg 9500.000 13000.000 10875.00 4 

Nonane, 2,6-dimethyl- ug/kg 82000.000 2300000.000 808000.00 4 

Benzene, 1·methyl·3~propyl· ug/kg 360000.000 700000.000 530000.00 2 

Azulene, 1,2,3,3A·tetrahydro· ug{kg 470000.000 470000.000 470000.00 1 

Oiethylbenzeamine + Unknown ug/kg 990000.000 990000.000 990000.00 

Hexanoic acid (DOT) ug/kg 1100.000 3700.000 2200.00 3 

Dimethylphenol + Unknown ug/kg 1100.000 1100.000 1100.00 1 

Dimethylphenol Ug/kg 280.000 54000.000 9075.71 14 

Benzene, 1,4-dimethyl-2-nitro- Ug/kg 5300.000 5300.000 5300.00 

Unknown chlorinated c~ Ug/kg 13000.000 98000.000 55500.00 2 

Unknown fatty acid ug/kg 2600000.000 2600000.000 2600000.00 
2-Butenedioic acid (E)·dim ••• Ug/kg 15000000.000 15000000.000 15000000.000 

Butanedioicacid, dimethyle ••• ug/kg 4700000.000 4700000.000 4700000.00 

Butanedioicacid, monomethyl •• ug{kg 63000000.000 63000000.000 63000000.000 

1,3-Propanediol, 2,2-dimethyl- ug/kg 2600000.000 2600000.000 2600000.00 
Hexanedioic acid, ethylmethlester· Ug/kg 1600000.000 1600000.000 1600000.00 
Hexanedioic acid, dibutylester Ug/kg 7100000.000 7100000.000 7100000.00 
Hexanedioic acid, ug/kg 9600000.000 9600000.000 9600000.00 
bis(2·methylpropyl) ester· 
Benzene, Ug/kg 2300.000 940000.000 471150.00 2 
2,4-dimethyl-1-(1-methylethyl)-
Cyclopentanol, 2-methyl·CI ••• ug/kg 2600.000 2600.000 2600.00 
Cyclopropanamine, 2-phenyl-, ••• ug/kg 9600.000 9600.000 9600.00 
Phenol, 2,3-dimethyl- Ug/kg 3000....000 11000.000 6475.00 4 
Benzene, Ug/kg 6100.000 6100.000 6100.00 
1·methyl-4-(1·methylethyl)-
Benzene, ugt~g 1100.000 1100.000 1100.00 
1-methyl-3·(1-methylethyl)-
Benzene, 1-ethyl-4-methoxy- Ug/kg 1800.000 1800.000 1800.00 1 
tyclopentene, 1-ethenyl-3-me ••• ug/kg 180000.000 220000.000 200000.00 2 
Dimethylbenzene isomer ug/kg 120000.000 120000.000 120000.00 1 
Butylcitrate + Unknown ug/kg 430000.000 430000.000 430000.00 
Benzenamine, n,n·diethyl- ug/kg 300.000 530000.000 274575.00 4 
1,4-Methanonaphthalene, 1,4- ••• ug/kg 55000.000 55000.000 55000.00 1 
Benzaldehyde, 4-propyl- ug/kg 78000.000 510000.000 276000.00 3 
Naphthalene, 1-methyl- ug/kg 78000.000 730000.000 397000.00 4 
Dispiro[2.0.2.2loctane ug/kg 40000.000 40000.000 40000.00 
Benzene, 1,3-diethyl-4-methy ••• ug/kg 69000.000 69000.000 69000.00 
Benzene, 1,2,3-trimethyl- ug/kg 7600.000 7600.000 7600.00 
Ethanol, 2·(2-(2-ethoxyethox ••• ug/kg 1700.000 1700.000 1700.00 
Ethanol, 1-(2-butoxyethoxy)- ug/kg 18000.000 18000.000 18000.00 1 
Phenol, 2-ethyl-4-methyl ug/kg 460.000 2500.000 1586.67 3 
Iron, tricarbonyl[n·(phenyl- ••• Ug/kg 47000.000 47000.000 47000.00 1 
Ethanol, 2-butoxy-* ug/kg 430.000 2900.000 1665.00 2 
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Phosphoric acid, triethyles .•• ug/kg 230000.000 230000.000 230000.00 

Octanoic acid ug/kg 2000.000 2000.000 2000.00 1 

2,4-Pentanediol, 2-methyl- Ug/l:g 1100.000 7500.000 3660.00 5 

3-0ctanone Ug/l:g 910.000 910.000 ~10.00 

Cyclohexanemethanol, ug/kg 320.000 320.000 320.00 

.alpha.-.alpha.-4-trimethyl-
Unknown substituted phenol ug/kg 780.000 780.000 780.00 

1,2-Benzenedicarboxylic acid ug/kg ~00.000 78000.000 78000.00 
butyl-2-methyl 
Unknown phthalate ug/kg 1800.000 1200000.000 222300.00 6 
Dimethyl undecane Ug/kg 72000.000 91000.000 81500.00 2 
Hethylethylphenol ug/kg 330.000 2500.000 1392.50 4 
Unknown alcohol ug/kg 580.000 16000.000 8290.00 2 

Cyclohexanone, 3,3,5-trimethyl- ug/kg 2100.000 17000.000 9550.00 2 
Phenol, 3-propyl- ug/kg 660.000 660.000 660.00 1 
Ethylmethylbenzene ug/kg 630.000 2100000.000 588203.75 8 
Trimethylbenzene ug/kg 550.000 1400000.000 353965.91 22 
Trimethylcyclohexanol ug/kg 5400.000 5400.000 5400.00 1 
Ethyldimethylbenzene ug/kg 35000.000 1700000.000 731500.00 10 
Tetramethylbenzene ug/kg 250.000 290000.000 110750.00 3 
Jiethylbenzene ug/kg 1500.000 2200000.000 1100750.00 2 
Unknown all:ylated ben~ene ug/kg 88000.000 280000.000 159666.67 6 
Dimethylnonane Ug/kg 140000.000 140000.000 140000.00 1 
Hethylpropylbenzene ug/kg 98000.000 140000.000 119000.00 2 
Urea, n-methyl-n'-(4-methylphenyl)- ug/kg 1800.000 1800.000 1800.00 
Hethylethylbenzene + unknown ug/l:g 830.000 830.000 830.00 
Benzopyrene ug/l:g 270.000 270.000 270.00 
Methyl naphthalene ug/kg 230000.000 230000.000 230000.00 1 

Unknown benzene Ug/kg 130000_..000 480000.000 285000.00 4 
Unknown aromatic ug/kg 37000.000 1400000.000 406500.00 4 
7-Hexadecane, (z)- Ug/kg 73000.000 73000.000 73000.00 
3-Hexadecane, (z)- ug~kg 1300.000 1300.000 1300.00 1 
2-Methylcyclopentanol ug/li!g 510.000 1200.000 855.00 2 
9-0ctadecene, CE)- ug/kg 970.000 1200.000 1085.00 2 
Unknown substituted hydrocarbon ug/l:g 1100.000 510000.000 195525.00 4 
Silanediamine, 1,1-dimethyl- ug/kg 340000.000 340000.000 340000.00 
1-Hexen-3-one, 5-methyl-1-phenyl- ug/kg 80000.000 80000.000 80000.00 1 
Azobenzene CACN) ug/kg 120000.000 120000.000 120000.00 
Benzeneacetonitrile, .alpha ••• ug/kg 120000.000 120000.000 120000.00 1 
PhenoL, 2-ethyl-5-methyl- ug{kg 3400.000 3400.000 3400.00 1 
Benzenamine, n-methyl- Ug/kg 930.000 930.000 930.00 1 
Hethylethylbenzene ug/kg 1700.000 2300.000 2000.00 2 
Diethylbenzene + unknown Ug/1::9 400000.000 400000.000 400000.00 1 
Diethylundecane ug/kg 440000.000 440000.000 440000.00 1 
Acetic acid, 2-ethylhexyl ester ug;kg 350000.000 350000.000 350000.00 
Hethylmethylethylbenzene + unknown ug{kg 290000.000 290000.000 290000.00 
Unknown ethoxyl alcohol ug/kg 6500.000 6500.000 6500.00 
:thanone, 1-phenyl· Ug/kg 2100.000 2100.000 2100.00 1 
2-Decanol, 2-ethyl- ug{kg 3100.000 3100.000 3100.00 
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Isoquinol ine ug/l:g 4900.000 4900.000 4900.00 
Unknown Ketone ug/kg 2100.000 2100.000 2100.00 
Unknown butoxyethoxy ethanol ug/kg 2100.000 2100.000 2100.00 
Unknown substituted alkane ug/kg 9600.000 9600.000 9600.00 
Cyclohexane, 1,2,4,5-tetraethyl- ug/l:g 2500.000 2500.000 2500.00 

rent. !dent. C~und-VOC 44 

Unknown ug/'l:g 130.000 1500000.000 192115.48 31 
Aceticacid, butyl ester ug/l:g 22.000 140000.000 30555.60 5 
Nonane ug/kg 32.000 160000.000 53340.80 15 
Benzene, 1-e~hyl-3-methyl- ug/kg 300000.000 300000.000 300000.00 1 
Octane, 2,3-dimethyL- ug/kg 1700.000 97000.000 52233.33 3 
Propylbenzene + Unknown ug/kg 3100.000 200000.000 64820.00 5 
Benzene, 1-ethyl-2-methyl- ug/kg 65000.000 910000.000 329000.00 5 
Benzene, 1,2,4-trimethyl- ug/kg 150000.000 150000.000 150000.00 
Unknown Hydrocarbon ug/kg 11000.000 280000.000 124000.00 10 
Methylethylbenzene + Unknown ug/kg 24.000 640000.000 136990.57 7 

nzene, propyl- ug/l:g 17000.000 160000.000 69857.14 7 
.• onane, 2, 6-dimethyl- ug/l:g 2000.000 130000.000 41250.00 4 
Benzene, (1-methylethyl)- ug/l:g 190000.000 190000.000 190000.00 
Benzene, 1,2,3-trimethyl- ug/l:g 380000.000 380000.000 380000.00 
Ethylmethylbenzene isomer ug/l:g 1100.000 370000.000 125775.00 4 
Trimethylbenzene isomer ug/k:g 860.000 690000.000 252382.50 8 
Oecane ug/l:g 2700.000 580000.000 280242.86 7 
Cyclopentane, 1-ethyl-3-methyl-, ug/l:g 7500.000 7500.000 7500.00 
cis-
Substituted Benzene ug/l:g 2000:000 15000.000 n4o.oo 5 
3-Pentanone, 2,2,4,4-tetramethyl- ug/l:g 13.000 13.000 13.00 
Trimethylbenzene + Unknown ug/l:g 2700.000 100000.000 44566.67 3 
Nonane, 4-methyl- ugjkg 5200.000 5200.000 5200.00 
2-Pentanol, 4-methyl- ug/l:g 390.000 390.000 390.00 
Undecane ug/l:g 1300000.000 1300000.000 1300000.00 
Aceticacid, methylester Ug/kg 270000.000 270000.000 270000.00 
Octane ug/kg 170.000 27000.000 13585.00 2 
Hexane, 4-ethyl-2-methyl- ug/kg 60000.000 60000.000 60000.00 
Heptane, 2,3,5-trimethyl- ug/kg 54000.000 54000.000 54000.00 
Methane, oxybis- ug/l:g 27000.000 27000.000 27000.00 
Methane, dimethoxy- ug/lcg 92000.000 92000.000 92000.00 
3-Buten-2-one, 3-methyl- ug/l:g 100000.000 100000.000 100000.00 1 
1-Butanol ug/kg 2500.000 480000.000 241250.00 2 
Pentane ug/kg 4600.000 120000.000 62300.00 2 
2,3-Heptadien-5-yne, 2,4-dimethyl- ug/kg 140000.000 140000.000 140000.00 
Benzene, (2-methylpropyl)- ug/kg 98000.000 98000.000 98000.00 
Unknown alcohol ug/l:g 380.000 1700.000 1040.00 2 
~uran, tetrahydro- ug/lcg 91.000 310.000 188.75 4 
-Heptanone, 5-methyl- ug/k:g 15.000 15.000 15.00 

1-Propenylbenzene + Unknown ug/kg 120000.000 120000.000 120000.00 
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CHEMICAL 

Heptane, 3-methyl-
Hexane, 2,2,3,3-tetramethyl
Cyclohexane, butyl-
Heptane 
2-Hexanone, 5-methyl
Ethane, 1,1'oxybis
Propanoicacid, 
2-methyl-,butylester
Unknown oxygenated alkane 
Ethenylcyclohexene 
Ethylmethylbenzene 
Trimethylbenzene 
Unknown ketone 
Decane + unknown 
Ethylmethylheptane 
HethylCmethylethyL) benzene 
Tetrarnethylbenzene 
Unknown substituted benzene 
Hethylheptanone 
Dimethylnonane + unknown 
Unknown Hydrocarbon C,OH16 
Bicyclo[3.1.0lhex-2-ene, 2-methyl
Hethylnonane 
Dimethylnonane 
Decane + Substituted benzene 
Undecane + Substituted benzene 
\cetic acid, 1-methylethylester 
Undecane + unknown 
Acetic acid ester 
2-Propanol 
Butanol 
Unknown oxygenated hydrocarbon 
Hexanol 
Methylhexanol 
Ethyldimethylbenzene 
Hexane 
Pentanol 
Propenylbenzene + unknown 
Trimethyltricycloheptane 
Acetic acid, propylester 
Octane, 2,6-dimethyl
Benzene, 1,1•-oxybis-

UNITS 

Ug/kg 
ug/kg 
Ug/kg 
ug/kg 
ug/kg 
ug/kg 
Ug/kg 

ug/kg 
ug/kg 
ug/kg 
Ug/kg 
ug/kg 
Ug/kg 
Ug/kg 
ug/kg 
ug/kg 
ug/kg 
Ug/kg 
Ug/kg 
Ug/\cg 
ug/kg 
Ug/kg 
ug/kg 
ug/kg 
ug/lcg 
ug/kg 
ug/kg 
ug/lcg 
ug/k.g 
ug/k.g 
Ug/kg 
Ug/kg 
ug/lcg 
ug/lcg 
ug/kg 
Ug/kg 
Ug/lcg 
Ug/lcg 
UQ/kg 
Ug/kg 
ugfll:g 

CHEMICAL CONCENTRATION 

MINIMUM 

5300.000 
6000.000 

52000.000 
180.000 
20.000 
22.000 

27000.000 

71.000 
3700.000 

9.400 
4.700 

20.000 
16.000 

58000.000 
210000.000 
11000.000 
4400.000 

6.000 
110000.000 

BO.OOO 
29000.000 
6800.000 

87000.000 
8800000.000 
9800000.000 

31.000 
210000.000 
100000.000 

1900.000 
51.000 

450.000 
14.000 
19.000 

8200.000 
150.000 
110.000 

7300.000 
99000.000 

39.000 
5300.000 
7300.000 

MAXIMUM 

5300.000 
6000.000 

52000.000 
180.000 
20.000 
57.000 

27000.000 

71.000 
3700.000 

5900000.000 
9800000.000 

440.000 
1500000.000 

91000.000 
210000.000 
91000.000 
96000.000 

6.000 
11 o·ooo. ooo 

130.000 
29000.000 
20000.000 
87000.000 

8800000.000 
9800000.000 
640000.000 
210000.000 
100000.000 

3100.000 
610.000 
450.000 

14.000 
30.000 

8200.000 
150.000 
110.000 

7300.000 
99000.000 

39.000 
5300.000 
7300.000 

ARITHMETIC 
MEAN 

5300.00 
6000.00 

52000.00 
180.00 
20.00 
39.50 

27000.00 .. 
71.00 

3700.00 
257982.09 
402142.25 

136.75 
263m.57 
74500.00 

210000.00 
51000.00 
50200.00 

6.00 
110000.00 

130.00 
29000.00 
13400.00 
87000.00 

8800000.00 
9800000.00 

160801.75 
210000.00 
100000.00 

2500.00 
323.67 
450.00 

14.00 
24.50 

8200.00 
150.00 
110.00 

7300.00 
99000.00 

39.00 
5300.00 
7300.00 
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NUMBER SAMPLES ANALYZED 

TOTAL DETECTED 

1 
1 
1 
1 
1 
2 
1 

1 
1 

39 
41 

4 
14 
2 
1 
2 
2 
1 
1 
1 
1 
2 
1 
1 
1 
4 
1 
1 
2 
3 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 

This table includes all compounds identified above detection limits in the Off-Site Containment Area "csee table 7-1 for 

samples included in this area), and is provided as the starting point in the development of a Set of Chemical Data for 
use in the Risk Assessment, as discussed in Section 7.1.2.1. Refer to appropriate appendices to determine the total 

parameters analyzed and their associated detection limits. Refer to appendix U for values used in rislc calulations. 
The data values presented contain a maximum of three significant digits for the results of metals analyses and two 

significant digits for organic chemical analyses: additional digits are due to limitations in the computer program used 
to prepare these tables, and do not infer an increase in accuracy. The number of tentatively identified compounds 

designated as unknowns may exceed the total number of samples analyzed because more than one unknown compound may be 
present in a given sample. 

tACSlFSB.MAX 
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Volatiles 4 

Methylene Chloride ug/kg 200.000 200.000 200.00 

Acetone ug/kg 130.000 970.000 ~50.00 2 

1,1-Dichloroethane ug/kg 86.000 150.000 118.00 2 

Total 1,2-Dichloroethene Ug/kg 21.000 7600.000 3810.50 2 

Chloroform ug/kg 10.000 10.000 10.00 

1,1,1-Trichloroethane Ug/kg 9.000 9.000 9.00 

1,2-Dichloropropane ug/kg 19.000 19.000 19.00 1 

Trichloroethene ug/kg 11.000 170000.000 90003.67 3 

Benzene ug/kg 320.000 3200.000 1760.00 2 
4-Methyl-2-Pentanone ug/kg 270000.000 270000.000 270000.00 1 
Tetrachloroethene ug/kg 130.000 790000.000 260092.50 4 
Toluene ug/kg 29ooo;·ooo 19000000.000 6556333.33 3 
Chlorobenzene ug/kg 6200.000 6200.000 6200.00 
Ethyl benzene ug/kg 7000.000 4300000.000 1482333.33 3 
Styrene ug/kg 23000.000 23000.000 23000.00 
Total Xylenes ug/kg 5900.000 23000000.000 5904975.00 4 

... emi -Volatiles 4 

Phenol ug/kg 190.000 28000.000 8822.50 4 
1,2-Dichlorobenzene ug/kg 200.000 590.000 395.00 2 
2-Methylphenol Ug/kg 4700.000 4700.000 4700.00 1 
4-Methylphenol ug/kg 230.000 4600.000 2415.00 2 
Isophorone ug/kg 840.000 97000.000 36560.00 4 
2,4-Dimethylphenol ug/kg 1300.000 4900.000 3100.00 2 
Naphthalene ug/kg 680.:000 97000.000 33895.00 4 
2-Methylnaphthalene ug/kg 460.000 56000.000 19740.00 4 
2,4,5-Trichlorophenol ug/kg 170.000 170.000 170.00 
Dimethylphthalate ugfkg 1400.000 1400.000 1400.00 1 
Acenaphthene U~/Rg 360.000 360.000 360.00 1 
Dibenzofuran Ug/kg 360.000 430.000 395.00 2 
Diethylphthalate Ug/kg 150.000 5000.000 2575.00 2 
Fluorene Ug/kg 470.000 620.000 566.67 3 
N·Nitrosodiphenylamine Ug/kg 1900.000 4300.000 3100.00 2 
Pentachlorophenol Ug/kg 1500.000 1500.000 1500.00 
Phenanthrene ug/kg 450.000 4300.000 2150.00 4 
Anthracene Ug/kg 660.000 660.000 660.00 1 
Di·n·butylphthalate ug/kg 11000.000 94000.000 36000.00 4 
Fluoranthene ug/kg 760.000 3400.000 2080.00 2 
Pyrene ug/kg 1300.000 2300.000 1800.00 2 
Butylbenzylphthalate ug/lcg 3200.000 51000.000 23733.33 3 
Benzo(a)anthracene ug/lcg 850.000 2400.000 1625.00 2 
Chrysene ug/kg 1300.000 1300.000 1300.00 2 
bisC2-Ethylhexyl)phthalate ug/kg 110000.000 540000.000 342500.00 4 
Di·n·octylphthalate ug/kg 1300.000 38000.000 15800.00 3 
Benzo(b)fluoranthene ug/kg 430.000 3900.000 2165.00 2 
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Benzo(k)fluoranthene ug/kg 430.000 3900.000 2165.00 2 
Benzo(a)pyrene ug/lcg 1400.000 1400.000 1400.00 
IndenoC1,2,3-cd)pyrene ug/lcg 820.000 820.000 820.00 
Dibenz(a,h)anthracene ug/l::g 270.000 270.000 ~70.00 

Benzo(g,h,i)perylene ug/l::g 1100.000 1100.000 1100.00 

Pesticides/PCBs 16 

Aldrin Ug/l::g 88.000 88.000 88.00 
Endosul fan 1 ug/l::g 42.000 42.000 42.00 
4,4-DDD ug/kg 25.000 150.000 77.67 3 
AROCLOR-1242 ug/kg 15000.000 280000.000 89750.00 4 
AROCLOR-1248 ug/l::g 5100.000 27000.000 13333.33 3 
AROCLOR-1254 ug/l::g 2000.000 22000.000 12360.00 5 

Metals 4 

Aluninun mg/k.g 3220.000 13200.000 7667.50 4 
Antimony mg/k.g 9.000 84.800 49.63 4 
Arsenic mg/l::g 2.100 30.600 10.28 4 
Bariun mg/kg 107.000 5730.000 2519.25 4 
Beryl Uun mg/kg 0.160 1.500 0.53 4 
Cadniun mg/l::g 5.000 174.000 114.00 4 
Calciun mg/kg 2910.000 157000.000 50227.50 4 
Chromiun, Total mg/kg 70.000 3080.000 1327.25 4 
Cobalt mg/kg 42.300 148.000 82.40 3 
Copper mg/kg 176'.000 4470.000 1553.75 4 
Iron mg/l::g 8220.000 70100.000 25060.00 4 
Lead mg/k.g 401.000 16200.000 8277.75 4 
Hagnesiun mg/1>9 2260.000 36900.000 16326.67 3 
Manganese mg/kg 135.000 1540.000 674.00 4 
Mercury mg/kg 0.240 9.500 7.04 4 
Nickel mg/lcg 12.000 197.000 71.28 4 
Potassiun mg/kg 333.000 1420.000 713.25 4 
Seleniun mg/kg 1.400 17.200 8.35 4 
Silver mg/kg 24.800 24.800 24.80 1 
Sodiun mgjkg 215.000 3920.000 1446.75 4 
Vanadiun mg/kg 9.900 47.700 23.90 4 
Zinc mg/kg 292.000 15800.000 8720.50 4 
Cyanide, Total mg/kg 4.600 66.200 34.73 4 
Percent Sol ids X 57.200 93.000 78.25 4 

Tent. ldent. CQillXlund·SVOC 4 

Unknown ug/kg 16000.000 960000.000 97038.46 26 
Unknown Hydrocarbon ugjkg 30000.000 36000.000 33000.00 2 
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AMERICAN CHEMICAl SERVICES RI/FS 
GRIFFITH, INDlAUA 

"RIX: Soil 
~CE AREA: Kapica/Pazmey Surface Soils 

CHEMICAl CONCENTRATION NUMBER SAMPLES ANALYZED 

------------------------------------------ -----------------------
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

Ethylmethylbenzene isomer ug/kg 52000.000 52000.000 52000.00 1 
Trimethylbenzene isomer ug/kg 70000.000 220000.000 145000.00 2 
Undecane, 4,7-dimethyl- ug/kg 14000.000 93000.000 41333.33 6 
Benzene, 1-ethyl-2-methyl- ug/kg 39000.000 76000.000 57SQO.OO 2 
Benzene, 2-ethyl-1,4-dimethyl- Ug/lcg 21000.000 60000.000 40500.00 2 
Unknown Substituted Benzene ug/kg 28000.000 84000.000 56000.00 2 
Benzene, 1-ethyl-3-methyl- ug/lcg 150000.000 150000.000 150000.00 
Benzene, 1,2,4-trimethyl- ug/kg 16000.000 68000.000 42000.00 2 
Hexadecanoic acid Ug/kg 23000.000 260000.000 141500.00 2 
Decane ug/kg 96000.000 96000.000 96000.00 
Benzene, 1,3,5-trimethyl- ugjlcg 70000.000 92000.000 81000.00 2 
Octane, 2,3,6-trimethyl- ugjkg 320000.000 320000.000 320000.00 
Decane, 3-methyl- ug/lcg - 56000.000 56000.000 56000.00 
Nonane, 2,5-dimethyl- ug/kg 220000;000 220000.000 220000.00 
Oecane, 2,5,6-trimethyl- ug/kg 48000.000 48000.000 48000.00 1 
Benzene, 1,2,3,5-tetramethyl- ugjk.g 21000.000 68000.000 49333.33 3 
Tetradecane ug/kg 21000.000 21000.000 21000.00 1 
Hexadecane ug/kg 35000.000 130000.000 78000.00 3 
Heptadecane, 2,6-dimethyl- ug/k.g 14000.000 150000.000 54m.7a 9 
'odecanoic acid Ug/Kg 190000.000 190000.000 190000.00 2 
r'henol, ug/kg 19000.000 240000.000 129500.00 2 
4-(2,2,3,3-tetramethylbutyl)-
Heptadecane ug/kg 54000.000 260000.000 157000.00 2 
Oodecane, 2,6,10-trimethyl- ug/kg 110000.000 110000.000 110000.00 
Cycloheptane, 1,3,5-tris(met ••• ug/kg 52000.000 52000.000 52000.00 
Methyl(methylethen) benzene + ug/kg 32000.000 32000.000 32000.00 
Unknown 
1,2-Benzenedicarboxylic acid ug/kg 19000.000 19000.000 19000.00 
butyl-2-methyl 

Tent. Ident. COfil'OUnd-VOC 4 

Unknown ·. ' ug/lcg 5900.000 440000.000 70637.50 8 
Nonane ugjlcg 39000.000 39000.000 39000.00 
Benzene, 1-ethyl-3-methyl- Ug/kg 880000.000 880000.000 880000.00 
Benzene, 1,2,4-trimethyl- ugjkg 790.000 790.000 790.00 
Benzene, propyl- ug/kg 120.000 120.000 120.00 
Nonane, 2,6-dimethyl- ug/kg 4800.000 4800.000 4800.00 1 
Benzene, (1-methylethyl)- ug/lcg 510.000 370000.000 133170.00 3 



TRJX: Soil 

TABLE 7-7 
ORGAUIC AND INORGANIC CHEMICAL CONCENTRATIONS 

AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

JRCE AREA: Kapica/Pazmey Surface Soils 

CHEMICAL CONCENTRATION 

------------------------------------------
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN 

Benzene, 1,2,3-trimethyl· ug/kg 85.000 85.000 85.00 

Cyclohexane, methyl· ug/l:g 18000.000 18000.000 18000.00 

Ethylmethylbenzene isomer ug/kg 57000.000 180000.000 118500.00 

Trimethylbenzene isomer ug/kg 93000.000 210000.000 151500.00 

Decane ug/kg 24000.000 290000.000 126666.67 

Hexane, 3-methyl· ug/kg 55.000 55.000 55.00 

Cyclopentane, 1-ethyL-3-methyl-, ug/kg 150.000 150.000 150.00 

cis· 
Cyclohexane, 2-propenyl- ug/kg 73.000 73.000 73.00 

Substituted Benzene Ug/kg 98.000 1300.000 699.00 

3-Pentanone, 2,2,4,4-tetramethyt· ug/kg 180.000 180.000 180.00 
Cyclohexane, 1-ethyl-4-methyl·, ug/kg 5100.000 5100.000 5100.00 

trans· 
Trimethylbenzene + Unknown ug/kg 16000.000 16000.000 16000.00 

·. ' 
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NUMBER SAMPLES ANALYZED 

TOTAL DETECTED 

2 
2 
3 

2 

This table includes all compounds identified above detection Limits in the Kapica·Pazmey Area soil samples collected at 
a depth of less than 3 feet(see table 7·1 for samples included in this area), and is provided as the starting point 
in the development of a Set of Chemica! Data for use in the Risk Assessment, as discussed in Section 7.1.2.1. 
Refer to appropriate appendices to determine the total parameters analyzed and their associated detection limits. 
Refer to appendix U for values used in risk calulations. The data values presented contain a maximum of three 
significant digits for the results of metals analyses and two significant digits for organic chemical analyses: 
additional digits are due to limitations in the computer program used to prepare these tables, and do not infer 
an ii"'Crease in accuracy. The nurber of tentatively identified cCIII'pOI..I'ds designated as unknowns may exceed the 
total nunber of samples analyzed because more than one unknown cOII'pOIJI"ldmay be present in a given sample. 

1CS] SSB.MAX 
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AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

'TRIX: Soil 
JRCE AREA: Kapica/Pazmey Subsurface Soils 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

------------------------------------------ -----------------------· 
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

Volatiles 17 

Chloroethane ug/kg 12.000 12.000 12.00 
Methylene Chloride ug/l<g 190.000 190.000 190.00 • Acetone ug/lcg 79.000 8700.000 4126.33 3 
Carbon Disulfide ug/lcg 3.000 3.000 3.00 1 
1,1-Dichloroethane ug/kg 5.000 790.000 378.33 3 
Total 1,2-Dichloroethene ug/l::g 360.000 26000.000 9553.33 3 
Chloroform Ug/l::g 1.000 3.000 1.67 3 
1,2-Dichloroethane ug/l::g 44.000 44.000 44.00 1 
2-Butanone Ug/l::g 5.000 90000.000 30012.00 3 
1,1,1-Trichloroethane ug/l::g 83.000 560.000 321.50 2 
1,2-Dichloropropane ug/l::g 35.000 35.000 35.00 1 
Trichloroethene Ug/l::g 20.000 250000.000 59444.00 5 
Benzene Ug/lcg 2.000 23000.000 4970.80 5 
4-Methyl-2·Pentanone ug/l::g 2.000 4200.000 1423.67 3 
2-Hexanone ug/kg 4.000 390.000 197.00 2 
Tetrachloroethene ug/l::g 2.000 240000.000 43466.63 8 
Toluene ug/kg 1.000 1400000.000 197543.00 13 
Chlorobenzene Ug/kg 18.000 27000.000 6787.75 4 
Ethyl benzene ug/kg 2.000 570000.000 60899.93 14 
Styrene Ug/kg 58.000 260000.000 87119.33 3 
Total Xylenes Ug/kg 11.000 1700000.000 240252.67 15 

Semi-Volatiles 4 

Phenol ug/k:g 58.000 9600.000 2974.50 4 
1,2-0ich!orobenzene Ug/kg 260.000 260.000 260.00 1 
2-Hethylphenol -ug/kg 80.000 4100.000 1436.67 3 
4-Methylphenol Ug/kg 41.000 2400.000 662.75 4 
Isophorone ug/l::g 1600.000 65000.000 33300.00 2 
2,4-Dimethylphenol ug/l::g 39.000 2200.000 761.00 3 
Benzoic acid ug/kg 79.000 700.000 323.00 3 
Naphthalene ug/kg 54.000 23000.000 7758.00 3 
2-Methylnaphthalene ug/kg 290.000 16000.000 8145.00 2 
Dimethylphthalate ug/l::g 6500.000 6500.000 6500.00 
Acenaphthene ug/kg 710.000 710.000 710.00 
4-Nitrophenol ug/lcg 66.000 66.000 66.00 
Dibenzofuran ug/kg 71.000 640.000 355.50 2 
2,4-0initrotoluene ug/l::g 840.000 840.000 840.00 1 
Diethylphthalate ug/kg 1300.000 1300.000 1300.00 
Fluorene ug/kg 92.000 760.000 426.00 2 
Pentachlorophenol ug;kg 45.000 16000.000 8022.50 2 
Phenanthrene ug/l::g 220.000 4800.000 2510.00 2 
Anthracene ug/kg 890.000 890.000 890.00 
Di·n-butylphthalate ug/l::g 39.000 19000.000 4806.50 4 
Fluoranthene ug/l::g 40.000 6000.000 3020.00 2 
Pyrene ug/kg 71.000 4200.000 2135.50 z 



TABLE 7-8 11-Jan-1991 

ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 2 
AMERICAN CHEMICAL SERVICES RI/FS 

GRIFFITH, INDIANA 
''P;TRIX: Soil 

JRCE AREA: Kapica/Pazmey Subsurface Soils 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

------------------------------------------ -----------------------
ARITHMETIC 

CHEMICAL UNITS HINIMUH HAXIMUH MEAN TOTAL DETECTED 

Butylbenzylphthalate ug/kg 20000.000 20000.000 20000.00 
Benzo(a)anthracene ug/kg 2100.000 2100.000 2100.00 
Chrysene ug/kg 1500.000 1500.000 1500.00 
bisC2-Ethylhexyl)phthalate ug/kg 110.000 110000.000 2~n.so 4 
Di-n-octylphthalate ug/kg 890.000 3300.000 2095.00 2 
Benzo(b)fluoranthene Ug/kg 2200.000 2200.000 2200.00 1 
Benzo(k)fluoranthene ug/kg 2200.000 2200.000 2200.00 
Benzo(a)pyrene ug/kg 610.000 610.000 610.00 
Benzo(g,h,i)perylene ug/kg 260.000 260.000 260.00 

Pesticides/PCBs 16 

AROCLOR-1242 Ug/k.g 3200.000 34000.000 18733.33 3 
AROCLOR-1248 Ug/kg 9600.000 9600.000 9600.00 
AROCLOR-1254 ug/kg 1000.000 16000.000 9275.00 4 

Metals 4 

A tun i nun mg/kg 2380.000 4580.000 3372.50 4 
Antimony mg/kg 10.800 10.800 10.80 1 
Arsenic mg/kg 1.500 2.300 1.98 4 
Bariun mg/kg 1490.000 1490.000 1490.00 1 
Berylliun mg/kg 0.110 0.180 0.15 4 
Cadniun mg/kg 0.090 40.400 10.19 4 
Ca lciun mg/kg 404.000 6650.000 3527.00 2 
Chromiun, Total mg/kg 4.800 1010.000 256.95 4 
Cobalt mg/kg 14.000 12.000 12.00 
Copper mg/kg 478.000 478.000 478.00 
Iron mg/kg 1990.000 8940.000 4325.00 4 
Lead mgfkg 5.000 4060.000 1022.13 4 
Hagnesiun mg/kg 582.000 5170.000 2876.00 2 
Manganese mg/kg 25.500 105.000 57.63 4 
Mercury mg/kg 0.070 2.300 1.19 2 
Nickel mg/kg 12.700 12.700 12.70 
Potassiun mg/kg 209.000 425.000 311.00 4 
Seleniun mg/kg 1.500 1.500 1.50 1 
Silver mgjkg 64.300 64.300 64.30 
Sodiun mg/kg 214.000 214.000 214.00 1 
Vanadiun rrrJ/kg 3.900 11.300 7.45 4 
Zinc mgjkg 9.400 2200.000 650.20 4 
Cyanide, Total mg/kg 21.300 21.300 21.30 1 
Percent Solids X 85.200 93.400 91.00 4 

Tent. ldent. C~·SVOC 4 

Unknown ug/kg 180.000 210000.000 1sns.so 25 
Unknown Hydrocarbon Ug/kg 6800.000 69000.000 37900.00 2 
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AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

'1'RIX: Soil 
JRCE AREA: Kapica/Pazmey Subsurface Soils 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

------------------------------------------ --------·--------------. 
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

undecane, 4,7-dimethyl- Ug/~g 1800.000 58000.000 29900.00 2 
Benzene, 2-ethyl-1,4-dimethyl- ug/kg 54000.000 58000.000 56000.00 3 
Unki'IOiom Substituted Benzene ug/kg 77000.000 77000.000 77000.00 
Benzene, 1-ethyl-3-methyl- ug/kg 52000.000 160000.000 106000.00 2 
Benzene, 1,2,4-trimethyl- ug/kg 52000.000 230000.000 141boo.oo 2 
Benzene, (1,1-dimethylethyl)- ug/ks 79000.000 79000.000 79000.00 
Hexadecanoic acid ug/kg 10000.000 110000.000 60000.00 2 
oecane, 2,5,6-trimethyl- ug/kg 110000.000 110000.000 110000.00 
Tetradecane ug/kg 3400.000 3400.000 3400.00 
Heptadecane, 2,6-dimethyl· ug/kg 3600.000 14000.000 8306.67 3 
Dodecanoic acid ug/kg 3000.000 3000.000 3000.00 
Phenol, ug/l::g 3300.000 3300.000 3300.00 
4-(2,2,3,3-tetramethylbutyl)-
Tridecane, 5-propyl- ug/kg 3900.000 3900.000 3900.00 
Hexadecane, 2-methyl- ug/kg 1600.000 1600.000 1600.00 1 
lleptadecane ug/kg 7900.000 14000.000 10950.00 2 
Tetradecanoic acid ug/kg 3900.000 130000.000 66950.00 2 
oocosane ug/kg 2000.000 2000.000 2000.00 
Hexatriacontane ug/~g 3500.000 3500.000 3500.00 
1-Decene, 2,4-dimethyl- ug/~g 210.000 210.000 210.00 
cyclohexanol, 3,3,5-trimethyl- ug/kg 210.000 1500.000 855.00 2 
Hexanoic acid, 2-ethyl- ug/~g 470.000 470.000 470.00 1 
Eicosane, 10-methyl- ug/~g 290.000 290.000 290.00 
Dodecane, 1-iodo- ug/kg 210.000 210.000 210.00 
Nonane, 2,6-dimethyl- ug/l::g 42000.000 42000.000 42000.00 
Benzene, 1-methyl-3-propyl- Ug/kg 98000.000 98000.000 98000.00 
Benzene, 1-ethenyl-3-ethyl- ug/kg 44000.000 44000.000 44000.00 

Tent. !dent. compound-vee 17 

Unknown ug/l::g 16.000 87000.000 8301.85 13 
Nonane ug/l::g 17.000 42000.000 11907.80 5 
Propylbenzene + Unknown Ug/kg 21.000 21.000 21.00 1 
Benzene, 1-ethyl-2-methyl- Ug/kg 13.000 44000.000 14707.67 3 
Benzene, 1,2,4-trimethyl- ug/kg 28.000 59.000 43.50 2 
Unknown Hydrocarbon ug/kg 20.000 2700.000 890.25 4 
Benzene, propyl- ug/l::g 6.500 130000.000 27422.23 6 
Benzene, (1-methylethyl)· ug/kg 9.700 7500.000 3754.85 2 
Benzene, 1,2,3-trimethyl- ug/kg 14.000 14.000 14.00 
Cyctohexane, methyl- ugjlcg 16.000 16.000 16.00 , 
Oecane ug/lcg 88.000 260000.000 115017.60 5 
Cyclohexane, 1-ethyl-4-methyl-, ug/kg 9.700 9.700 9.70 1 
trans-
Nonane, 3-methyl- ug/kg 29.000 29.000 29.00 
Cyclohexane, propyl- ug/lcg 9.000 41.000 28.33 3 
Heptane, 4·(1-methylethyl)- ug/kg 19000.000 19000.000 19000.00 
Benzene, 1,3,5-trimethyl- ug/kg 24000.000 24000.000 24000.00 
2-Pentanol, 4-methyl· ug/l::g 12.000 24.000 18.00 2 



-RIX: Soil 

TABLE 7-8 
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS 

AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

.RCE AREA: Kapica/Pazmey Subsurface Soils 

CHEMICAL CONCENTRATION 

------------------------------------------
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN 

Octane, 2,3,6-trimethyl- Ug/kg 23.000 23.000 23.00 

Octane, 6-ethyl-2-methyl- Ug/kg 37.000 37.000 37.00 

Octane ug/kg 3800.000 3800.000 3800.00 

2-Hexanone, 5-methyl- ug/kg 9.600 9.600 • 9.60 

Unknown cyclic hydrocarbon ug/kg 9.000 9.000 9.00 

Ethylmethylbenzene Ug/kg 24.000 490000.000 73752.46 

Trimethylbenzene ug/kg 14.000 520000.000 76208.38 

2-Pentanone ug/kg 54.000 54.000 54.00 

2-Heptanone ug/kg 810.000 810.000 810.00 

Hydrocarbon + unknown ug/kg 24.000 63000.000 24274.67 

·.- .J 
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NUMBER SAMPLES ANALYZED 

TOTAL DETECTED 

13 
16 

1 

1 
3 

This table includes all compounds identified above detection limits in the Kapica-Pazmey Area (see table 7-1 for 
samples included in this area), and is provided as the starting point in the development of a Set of Chemical Data for 
use in the Risk Assessment, as discussed in Section 7.1.2.1. Refer to appropriate appendices to determine the total 
parameters analyzed and their associated detection limits. Refer to appendix U for values used in risk calulations. 
The data values presented contain a maximum of three significant digits for the results of metals analyses and two 
significant digits for organic chemical analyses: additional digits are due to limitations in the computer program used 
to prepare these tables, and do not infer an increase in accuracy. The number of tentatively identified compounds 
~~signsted as U"lknowns may exceed the total 11U00er of s~les analyzed because more than one unknown compound may be 

esent in a given sample. 

[ACS] GSB-HAX 
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ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 1 
AMERICAN CHEMICAL SERVICES RI/FS 

GRIFFITH, INDIANA 
"TRIX: Surface \.later 

RCE AREA: Drainage Area 

CHEMICAL COUCENTRATIOU NUMBER SAMPLES ANALYZED 

------------------------------------------ -----------------------· 
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

Volatiles 5 

Chloroethane Ug/l 14.000 30.000 22.00 2 

Acetone ug/l 5.000 380.000 192.50 2 

1,1-Dichloroethane ug/t 1.000 2.000 • 1.50 2 

Total 1,2-Dichloroethene ug/l 1.000 3.000 2.00 2 
2-Butanone ug/l 33.000 140.000 86.50 2 

Benzene ug/l 460.000 460.000 460.00 1 
4-Hethyl-2-Pentanone ug/l 49.000 49.000 49.00 1 
Toluene ug/l 7.000 8.000 7.50 2 
Ethylbenzene ug/l 6.000 6.000 6.00 
Total Xylenes ug/l 35.000 35.000 35.00 

Semi -Volatiles 5 

Phenol Ug/l 23.000 45.000 34.00 2 
bis(2-Chloroethyl)ether ug/l 5.000 77.000 41.00 2 
2-Methylphenol ug/l 5.000 5.000 5.00 
'1i s(2-Ch loroi sopropyl )ether Ug/l 29.000 29.000 29.00 1 
.-Methyl phenol ug/l 9.000 590.000 299.50 2 
Isophorone ug/l 5.000 5.000 5.00 
2,4-Dimethylphenol ug/l 12.000 12.000 12.00 
Benzoic acid ug/l 85.000 85.000 85.00 
4-Chloro-3-methylphenol ug/l 2.000 2.000 2.00 

Pesti ci des/PCBs 5 

AROCLOR-1248 ug/l 0.500 0.840 0.67 2 

Metals :.· J 5 

Atuninun ug/l 470.000 960.000 730.00 3 
Arsenic Ug/l 2.300 45.000 23.65 2 
Bariun ug/l 330.000 330.000 330.00 
Berylliun Ug/l 0.280 0.280 0.28 1 
caaniun Ug/l 0.370 0.720 0.55 2 
Calciun ug/l 12500.000 334000.000 113600.00 5 
Chromiun, Total ug/l 5.000 28.000 12.28 4 
Copper ug/l 22.000 22.000 22.00 1 
Iron ug/l 265.000 14300.000 4967.20 5 
Lead Ug/l 4.200 23.800 11.02 5 
Magnesiun Ug/l 1080.000 61700.000 25460.00 4 
Manganese Ug/l 24.000 1850.000 771.60 5 
Hickel Ug/l 55.000 80.000 67.50 2 
,otassiun Ug/l 650.000 30000.000 13322.50 4 
Seleniun Ug/l 2.100 2.100 2.10 1 



"RIX: Surface Water 
-~RCE AREA: Drainage Area 

TABLE 7-9 
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS 

AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

CHEMICAL CONCENTRATION 

--------·---------------------------------
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXI HUH MEAN 

sodiun ug/l 4200.000 82300.000 54500.00 

Zinc ug/l 53.000 88.000 64.00 

' 
Tent. Ident. C~und-SVOC 

Unknown . ug/l 10.000 620.000 127.20 

Unknown Hydrocarbon ug/l 16.000 16.000 16.00 

Pentacosane ug/l 72.000 n.ooa n.oo 
Cyclohexanol, 3,3,5-trirnethyl- ug/l 420.000 420.000 420.00 

Hexanoic acid (DOT) ug/l 200.000 200.000 200.00 
Phenol, 2,3-dimethyl· ug/l 90.000 90.000 90.00 
2-Propanol, Ug/l 36.000 36.000 36.00 
1·[2·(2-methoxy-1-methylethoxy)-1-2 
·propanol 
Benzeneacetic acid ug/l 190.000 190.000 190.00 
Diphosphoric acid tetraethy •• ug/l 26.000 26.000 26.00 
2,4-Pentanediol, 2-rnethyl· ug/l 14.000 14.000 14.00 
2-Propanol, 2·(2-methoxy-1-m .•. ug/l 14.000 14.000 14.00 
Benzeneacetic acid, .alpha.·ethyl· ug/l 34.000 34.000 34.00 
Unknown PNA ug/l 8.000 8.000 8.00 
Eicosane ug/l 130.000 130.000 130.00 
Pentanoic acid, 4-rnethyl- ug/l 160.000 160.000 160.00 
Benzeneacetonitrile ug/l 60.000 60.000 60.00 
2-Hexadecane, 3,7,11,15-tetr ••• ug/l 42.000 42.000 42.00 

Tent. !dent. C~und-VOC 

Furan, tetrahydro- ug/l 75.000 75.000 75.00 
3-Heptanone, 5-methyl- ug/l 6.000 6.000 6.00 
Ethane, 1, 1'oxybis- ug.Jl~ 14.000 14.000 14.00 

11-Jan-1991 
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NUMBER SAMPLES ANALYZED 

-----------------------

TOTAL DETECTED 

3 
4 

5 

25 

5 

This table includes all compounds identified above detection limits in the Surface Uater Samples (see table 7·1 for 
samples included in this area), and is provided as the starting point in the development of a Set of Chemical Data for 
use in the Risk Assessment, as discussed in Section 7.1.2.1. Refer to appropriate appendices to determine the total 
parameters analyzed and their associated detection limits. Refer to appendix U for values used in risk calulations. 
The data values presented contain a maximum of three significant digits for the results of metals analyses and two 

ignificant digits for organic chemical analyses: additional digits are due to limitations in the computer program used 
.o prepare these tables, and do not infer an increase in accuracy. The number of tentatively identified c~unds 

designated as t.nk:nowns may exceed the total nuti>er of s~les analyzed because more than one unknown c~und may be 
present in a given sample. 

tACSlDS\l.MAX 



TABLE 7-10 11-Jan-1991 

ORGA~IC A~D I~ORGA~IC CHEMICAL CO~CE~TRATIO~S Page 1 

AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

"RIX: Sediment 
.,JRCE AREA: Drainage Area 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

------------------------------------------ -----------------------
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

Volatiles 18 

Chloroethane Ug/l:g 40.000 40.000 40.00 

Methylene Chloride Ug/l:g 44.000 44.000 .. 44.00 

Total 1,2-Dichloroethene Ug/l:g 6.000 6.000 6.00 1 

Chloroform Ug/l:g 2.000 8.000 3.17 6 

2-Butanone Ug/kg 11.000 11.000 11.00 

1,1,1-Trichloroethane ug/kg 3.000 3.000 3.00 1 

Benzene Ug/l:g 23.000 14000.000 7011.50 2 

Toluene Ug/kg 3.000 170.000 72.60 5 

Ethyl benzene Ug/l:g 130.000 130.000 130.00 

Total Xylenes Ug/l:g 200.000 200.000 200.00 

Semi -Volatiles 18 

Phenol Ug/l:g 58.000 190.000 124.00 2 
bis(2-Chloroethyl)ether ug/kg 430.000 560.000 495.00 2 

bis(2-Chloroisopropyl)ether Ug/l:g 1400.000 1800.000 1600.00 2 
+-Methyl phenol ug/kg 100.000 270.000 185.00 2 
2,4-0imethylphenol ug/l::g 610.000 610.000 610.00 
Benzoic acid ug/kg 190.000 1200.000 557.14 7 
Naphthalene ug/kg 59.000 420.000 172.00 4 
2-Methylnaphthalene ug/kg 55.000 380.000 178.75 4 
Dibenzofuran ug/kg 230.000 230.000 230.00 1 
Fluorene ug/kg 75.000 75.000 75.00 1 
Hexachlorobenzene ug/kg 140.000 140.000 140.00 1 
Pentachlorophenol ug/l::g 47.000 230.000 138.50 2 
Phenanthrene ug/kg 6&.000 660.000 264.43 7 
Anthracene ug/kg 83.000 100.000 91.50 2 
Di·n-butylphthalate Ug/l:g 58.000 170.000 110.50 4 
Fluoranthene ugfkg 62.000 1000.000 423.25 8 
Pyrene ugi~g 71.000 1100.000 394.38 8 
Butylbenzylphthalate Ug/Kg 160.000 170.000 165.00 2 
Benzo(a)anthracene Ug/l:g 78.000 710.000 325.14 7 
Chrysene ug/kg 77.000 800.000 330.63 8 
bis(2-Ethylhexyl)phthalate ug/kg 51.000 13000.000 2257.36 11 
Benzo(b)fluoranthene Ug/l:g 56.000 1500.000 398.36 11 
Benzo(k)fluoranthene ug/kg 56.000 1500.000 408.36 11 
Benzo(a)pyrene ug/kg 63.000 690.000 327.14 7 
Indeno(1,2,3-cd)pyrene ug/kg 160.000 420.000 297.50 4 
Dibenz(a,h)anthracene Ug/l:g 75.000 200.000 145.00 3 
Benzo(g,h,i)perylene ug/kg 180.000 550.000 372.50 4 

Pesticides/PCBs 18 

Heptachlor Epoxide ug/kg 66.000 66.000 66.00 
AROCLOR-1248 ug/kg 4600.000 4600.000 4600.00 
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ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 2 
AMERICAN CHEMICAL SERVICES Rl/FS 

GRIFFITH, INDIANA 
'TRIX: Sediment 

JR.CE AREA: Drainage Area 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

·----------------------------------------- ---------------~-------' 
ARITHMETIC 

CHEMICAL UlollTS MINIMUM !'.AX I MUM MEAW TOTAL DETECTED 

AROCLOR -1254 ug/kg 460.000 17000.000 5862..50 4 

AROCLOR-1260 ug/lcg 290.000 290.000 290.00 1 

.. 
Metals 18 

Alll!linun mg/lcg 1850.000 15700.000 6660.56 18 
Antimony mg/lcg 2.800 5.100 3.95 2 
Arsenic mg/lcg 1.100 22.500 6.98 18 
BariUll mg/lcg 63.000 107.000 78.51 8 
Beryll iUll mg/lcg 0.080 1.000 0.46 18 
caanillll mg/kg 0.080 4.700 1.01 16 
Calcillll mg/lcg 759.000 73000.000 15609.94 18 
thromiun, Total mg/kg 4.300 273.000 30.70 18 
Copper mg/lcg 6.300 359.000 47.92 15 
Iron mg/)(g 2550.000 34500.000 12395.56 18 
Lead mg/lcg 3.600 702.000 100.01 18 
Magnesiun mg/)(g 443.000 22300.000 5807.31 16 
Manganese mg/lcg 23.100 419.000 171.95 18 
"'ercury mg/lcg 0.130 8.800 2.06 5 
Nickel mg/l:g 14.400 40.500 25.15 6 
Potassiun mg/kg 202.000 2870.000 720.33 18 
SeleniiJ!l mg/k.g 0.870 1.100 1.02 3 
Thallillll mg/k.g 1.400 1.400 1.40 
Vanadiun mg/k.g 4.500 47.900 20.50 18 
Zinc mg/kg 6.400 271.000 106.32 18 
Percent Sol ids ~ 27.000 81.300 60.31 17 

Tent_ Ident. Ccxrpound-SVOC 18 

Unknown ug/)(g 140.000 17000.000 1679.27 220 
Unknown Hydrocarbon ugikg 320.000 54000.000 3708.29 41 
Hexadecanoic acid ug/lcg 1300.000 1400.000 1350.00 2 
Hexatriacontane ug/kg 1700.000 1700.000 1700.00 
Cyclohexanol, 3,3,5-trimethyl- ug/)(g 870.000 870.000 870.00 
Dimethyl phenol ug/lcg 2200.000 2200.000 2200.00 
1,3,5-Triazine- ug/lcg 690.000 690.000 690.00 
2,4,6C1H,3H,5)-trione, 1,3,5-tri-
Sulfur, mol. (S8) ug/kg 180.000 5400.000 2790.00 2 
Bromohexane isomer ug/kg 790.000 5800.000 2796.67 3 
PCB ug/kg 360.000 4700.000 2253.75 8 
Benzopyrene isomer ug/kg 320.000 320.000 320.00 1 
Phthalic anhydride ug/kg 1300.000 1700.000 1500.00 2 
Propanoic acid, 2-methyl-1, ••• ug/l:g 740.000 740.000 740.00 1 
Hexane, 2,3,4-tr\methyl- ug/kg 420.000 420.000 420.00 , 
Dimethyl heptadecane ug/kg 310.000 310.000 310.00 
Phthalate ug/kg 2200.000 2200.000 2200.00 
Methyltetradecane ug/kg 1000.000 1000.000 1000.00 
Pentadecanoic acid, ug/kg 410.000 410.000 410.00 
14-methyl-methylester 



'ATRIX: Sediment 
~RCE AREA: Drainage Area 

CHEMICAL 

Tent. !dent. Compound-vee 

Furan, tetrahydro· 
3-Pentanone, 2,4-dimethyl-
3-Heptanone, 5-methyl-

TABLE 7·10 
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS 

AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

CHEMICAL CONCENTRATION 

------------------------------------------

UNITS 

ug/kg 
ug/kg 
ug/kg 

-.:- j 

MINIMUM 

160.000 
15.000 
25.000 

MAXIMUM 

160.000 
15.000 
25.000 

ARITHMETIC 
MEAN 

160.00 
.. 15.00 

25.00 

11-Jan-1991 
Page 3 

NUMBER SAMPLES ANALYZED 

TOTAL DETECTED 

18 

This table includes all compounds identified above detection limits in the sediment samples (see table 7·1 for 
samples included in this area), and is provided as the starting point in the development of a Set of Chemical Data for 
use in the Risk Assessment, as discussed in Section 7.1.2.1. Refer to appropriate appendices to determine the total 
parameters analyzed and their associated detection limits. Refer to appendix U for values used in risk calulations. 
The data values presented contain a maximum of three significant digits for the results of metals analyses and two 
significant digits for organic chemical analyses: additiOnal digits are due to limitations in the computer program used 
to prepare these tables, and do not infer an increase in accuracy. The number of tentatively identified compounds 
designated as unknowns may exceed the total number of s~les analyzed because more than one unknown compound may be 
present in a given sample. 
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SUBJECT: MW EMPLOYEE GUIDE TO HAZARDOUS MATERIALS 
ACS- GRIFFITH, INDIANA 

Introduction 

As a MW employee at ACS, duties may require you to work with substances which are potentially 
hazardous to your health. Training you to work safely with these hazardous substances is a critical step in 
providing a workplace which is designed to protect your health and safety. This guide was developed as part 
of the MW Hazard Communication Program and together with training will provide you with information 
on current regulations, health hazards, safety procedures and emergency procedures associated with the 
hazardous substances you work with. 

Specifically. this guide will introduce and explain the requirements of two regulations which have been 
established by the Occupational Safety and Health Administration (OSHA). These regulations are known as 
"Access to Employee Exposure and Medical Records'' (29 CFR 1910.20) and the "Hazard Communication 
Standard" (29 CFR 19 10.1200). (Note: Approved State OSHA plans have their corresponding, equivalent 
standards.) 

I. ACCESS TO EMPLOYEE EXPOSURE AND MEDICAL RECORDS 

This regulation requires that MW provide employees or their designated representative access to 
their Exposure and Medical Records. 

Employee Exposure Record includes any environmental and biological monitoring that 
has been taken to estimate your exposure to toxic substances or harmful physical agents. 

Employee Medical Record contains information concerning the health status of an 
employee. Maintained by a physician or nurse, this record includes any medical history 
questionnaires. medical opinions, and diagnoses. It also contains descriptions of 
treatments, prescriptions and employee complaints. 

Written requests for these records should be directed to the Corporate Health & Safety Manager. 

II. INTRODUCTION TO TOXICOLOGY AND CHEMICAL HAZARDS 

A. What Are Hazardous Substances? 

Hazardous substances are chemicals which due to their toxic effects, physical properties 
like flammability, explosivity and reactivity, or potential to adversely affect the 
environment have been identified as requiring special precautions during their use. Very 
simply, they are materials that can cause you harm. 

The Hazard Communication Regulation is specifically concerned with potential harm that 
these materials can cause to workers. The types of hazardous materials you might 
commonly find in your workplace are: acids, bases, solvents, sealants, cleaners, and 
insulation or other dusts. 
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B. What Does the Term "Toxic" Mean? 

While you may easily understand the hazard that a flammable liquid poses to you, 
what is a "toxic" substance? Simply stated, "toxic" means poisonous. However, you 
must understand that all chemicals, including common table salt and sugar, are toxic 
if consumed in large enough quantities. Therefore, you should look at the term 
"toxic" from the standpoint of how toxic is the substance, and how much has been 
absorbed by the body. 

For example, very little exposure to a highly toxic substance will cause you harm. For a 
less toxic substance, a much larger exposure would be necessary to cause harm. 

C. What Are "Exposure Limits"? 

OSHA (the Occupational Safety and Health Administration) has reviewed medical 
and toxicological data on many hazardous substances. It has set airborne levels for 
many hazardous substances below which an average worker can safely work with the 
substance. These levels are called "Permissible Exposure Limits (PELs)". An 
employer must reduce worker exposure below the PEL by using control measures. 

There is another source of exposure limits which are not set by the government, but by a 
private organization called the American Conference of Govemmental Industrial 
Hygienists (ACGIH). These levels are called Threshold Limit Values (TLVs). They are 
not legal limits, but are usually more restrictive than legal limits and, therefore, used as 
guidelines for worker exposure to hazardous substances. 

Other factors discussed below are also important in understanding how hazardous 
substances may result in a toxic effect. 

D. How Do Hazardous Substances Enter the Body? 

There are three common routes of entry for hazardous substances into your body: 
inhalation, absorption, and ingestion. 

Inhalation: Gases, vapors, mists, dusts, and fumes can either harm the lungs directly or 
be absorbed into the bloodstream and affect other organs, like the liver and kidneys. 
Because inhalation is the most common type of exposure, nearly all PELs and TL Vs refer 
to airborne levels of toxic substances. 

Absorption: Some substances that come into contact with your skin or eyes can be 
absorbed into your bloodstream through your intact skin or if your eyes are splashed or 
come in contact with airborne concentrations of the substance. The MSDS will indicate if 
skin absorption or direct skin injury may occur with a hazardous material. 

Ingestion: Ingestion is not a common way that a hazardous substance enters your body. 
However, even small amounts of some highly toxic materials can be ingested and cause 
harm to you from bad personal hygiene practices (such as eating or smoking without first 
washing your hands). 
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E. What Are the Types of Toxic Effects? 

In general, there are two major types of toxic effects: acute and chronic. 

Acute effects can occur when your exposure to a chemical is large enough so that it affects 
you right away. Examples of acute toxicity are chemical skin burns, asphyxiation and 
sudden poisoning. 

Chronic effects can occur with repeated exposures after a long period of time. These 
effects may occur with fairly low-level exposures, so that the damage may not be obvious 
at first, but can eventually result in harm to you. The resulting injury may be slight (for 
example, skin irritation), or it may involve severe damage to organs and systems of your 
body (such as lung disease, cancer, or impaired reproductive function). 

Some hazardous chemicals have only acute or chronic effects, but some have both. 

F. Hazard Groups 

It is important for you to understand the potential hazards of the substance with which you 
work so that you can help maintain a safe environment for yourself and your fellow 
workers. Most hazardous substances can be used safely if you combine a basic 
understanding of the potential hazards with care, common sense, and appropriate 
control measures. 

Commonly used groups of these substances and their potential hazards are reviewed on the 
following pages. 

Flammables 

Substances that are easily ignited and which bum rapidly are called flammables. There 
are three factors that must exist to have a fire: fuel, oxidizer (supplies oxygen in a 
chemical reaction), and ignition source. These three components make up the fire 
triangle. 

Flammable liquids arc a common cause of fire in industry. A flammable liquid can form 
an ignitable mixture with air at room temperatures. The flammable liquid is the fuel, the 
air is the oxidizer, and the flame or spark, the ignition source. 

Corrosives 

Substances that can cause destruction or irreversible damage to human tissues are called 
corrosives. They may be liquid, solid, or gas, although they most commonly occur in the 
liquid state as acids or bases. 

Corrosives are also defined in terms of pH. Strong acids, such as sulfuric acid and 
hydrochloric acid, usually have a pH less than 2. Strong bases, also referred to as caustics, 
such as ammonium hydroxide and potassium hydroxide, usually have a pH greater than 
12. Pure water has a neutral pH of around 7. 

Corrosives are mainly damaging to the skin and eyes. Strong bases have a more corrosive 
effect on tissue than most strong acids. Bases are capable of dissolving skin fat, softening 
the skin layers. and sensitizing the skin to chemicals. Acids cause symptoms that 
resemble severe bums, such as redness, blistering, cracking, and rashes. 
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Irritants 

Irritants are substances that may cause an inflammation when in contact with human 
tissue. Epoxy resin systems and organic solvents are two common examples. The areas 
most commonly affected by irritants are the skin, eyes, and respiratory tract. 

Sensitizers 

Sensitizers do not always cause noticeable skin effects on first contact. They may cause 
unseen changes in the body's immune system, making the person allergic to future 
exposures to the same substance. Examples of sensitizers are epoxy resins and hardeners, 
and phenolic plastics. 

Photosensitizers are chemicals which senstuze the skin to sunlight so that the skin 
becomes sunburned unusually quickly. Coal tar pitch and crude petroleum are examples. 

Asphyxiants 

Asphyxiants are substances that deprive the body of oxygen, which must be transported 
from the lungs via the bloodstream to the cells. With complete deprivation of oxygen, 
brain cells perish in 4 to 6 minutes. If allowed to continue, oxygen deprivation results in 
death. Asphyxiants are classified as either simple or chemical. 

Simple asphyxiants are inert gases which displace the oxygen in the atmosphere to levels 
below that required for sufficient oxygen supply to body cells. Some common examples 
include carbon dioxide, ethane, helium, hydrogen, methane, and nitrogen. 

Chemical asphyxiants are gasses that prevent the uptake of oxygen by the blood or 
interfere with oxygen transportation from the lungs to the tissues. Common examples 
include carbon monoxide, hydrogen cyanide, and hydrogen sulfide. 

Cryogens 

Cryogens are very cold liquids usually contained within pressurized cylinders. Among the 
most common are oxygen, nitrogen, natural gas, argon, helium, and hydrogen. Hazards 
associated with these materials include explosive atmospheres (where liquid natural gas or 
hydrogen is used). asphyxiation (where the cryogenic vapors have displaced the breathable 
air), and skin and eye hazards due to the extremely low temperatures of these materials. 

Carcinogens 

Carcinogens are defined as substances which are capable of causing or producing cancer 
in humans or animals. The substances that induce cancer do so in a way that is still not 
understood. No one really knows why some substances are carcinogenic and others are 
not. We can be exposed to carcinogens not only through the air we breathe and the water 
we drink, but also by our diet. Certain elements of our lifestyle, both on and off the job, 
may contribute to cancer. 

OSHA lists carcinogens with which employers must use special precautions to prevent 
harmful exposure to workers. Exposures to these carcinogens is reduced by limiting their 
amount in solid or liquid mixtures, using localized ventilation, providing employee 
training, using protective clothing, and prohibiting eating, drinking, and smoking in 
regulated areas. 
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Incompatibles 

Certain materials will react violently when combined with each other. They are called 
incompatibles. Their reactions may produce fire, explosion, toxic gases, or tremendous 
heat. Some examples are: 

Acids and Cyanides - the reaction between acids and cyanide salts gives off poisonous 
hydrogen cyanide gas. Many electroplating operations use both cyanide solutions and acid 
solutions. The two should never be mixed. 

Acids and Bases - the reaction between strong acids and strong bases will give off large 
amounts of heat, often violently. Care must be taken not to mix the two. 

Water Plus Strong Acids or Bases- strong acids and bases will also react by giving off 
large amounts of heat when mixed with water. When diluting strong solutions, always 
add the acid or base slowly to a large amount of water. 

Oxidizers and Flammables- an oxidizer is an efficient source of oxygen which can keep 
a fire burning. It may be reactive enough to start a fire. Oxidizers sometimes supply 
enough heat to make fire extinguishers ineffective. Examples of oxidizers are nitric acid 
and potassium permanganate. (Flammables were discussed earlier.) 

REMEMBER. incompatible materials must be stored separately at all times to avoid 
hazardous reactions that can occur during spills, container leakages, fire, or earthquakes. 

III. THE HAZARD COMMUNICATION LAW- 29 CFR 1910.1200 

A. Purpose of the Hazard Communication Law 

The purpose of this standard is to communicate to you and all employees the hazards of 
the materials that you work with. It is also called the "Employee Right-to-Know" law. 
This information is provided through the MW Hazard Communication Program which 
includes the following: 

• Written Hazard Communication Program 

• Hazardous Substances Listing and Inventory 

• Material Safety Data Sheet Inventory 

• Labeling and Hazard Warning System 

• Employee Information and Training Program 

B. Scope and Application of the Law 

This law requires manufacturers or importers to find out the hazards of materials which 
they produce or import, then provide this information to employers by way of MSDSs 
(Material Safety Data Sheets). The employer is then required to supply the MSDS and 
other hazardous material information to employees. This law applies to any hazardous 
material which is in the work-place and used in a way that could cause exposure to 
employees under normal conditions of use or in an emergency. 
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V. MAJOR COMPONENTS OF THE HAZARD COMMUNICATION LAW: 

A. The Written Program 

1. Details how the company is fulfilling all the requirements of the Hazard 
Communication Law. 

2. Is now part of the MW Corporate Health and Safety Manual (See Bulletin III-1.) 
3. Is available, upon request, to you and your designated representatives. 

B. List of Hazardous Substances 

1. The list must be posted in every work area. 

2. The list must also be in every department MSDS binder. 

3. The list itemizes the hazardous substances used in the Cost/Profit Center or specific 
work area. 

4. The list can be utilized as a reference to the MSDSs in the binder and for hazardous 
substances used. 

C. Hazardous Substances Training 

1. Is required for all employees exposed to hazardous substances. 

2. Informs you of the physical and health hazards of the substances which you work 
with, how you can protect yourself, and the requirements of the law. 

3. Training will cover: 
a. The general requirements of the law, the details of the Hazard Communication 

Program, the location and availability of MSDSs, the list of hazardous substances, 
the written program and other general hazardous substances information. 

b. Additional training will be given as needed on the specific health and physical 
hazards of substances which you work with. 

D. Container Labeling 

1. Original Manufacturer's Containers 

a. Manufacturers, importers and distributors of substances which MW purchases 
must label, tag or mark each container of hazardous substance(s) with the 
following information: 
• Identity of the hazardous substance{s). 
• Appropriate hazard warnings. 
• Name and address of the manufacturer, importer or other responsible party. 

b. No container of hazardous substances shall be released for use in the workplace 
unless the container is correctly labelled and the label is legible. 

c. Any containers with damaged labels must be kept separate and not used until they 
are relabeled. A supply of new labels must be obtained from the manufacturer, 
importer or distributor for this purpose. 
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2. Secondary Containers 

a. Appropriate hazard warning labels must also be placed on secondary containers 
(i.e., containers used to store material dispensed from the manufacturer's original 
container). 

b. The secondary container must be labeled with either a copy of the manufacturer's 
label or a department produced label that includes: 

• Product identity 

• Fire, physical and health hazards 

• First Aid procedures 

• Manufacturer's name 

c. This label information can be obtained from the manufacturer's original 
container or the applicable Material Safety Data Sheet (MSDS). 

d. Cost Center Supervisors must ensure that all labels on secondary containers are 
clearly visible, legible and include the required information. 

E. Material Safety Data Sheets (MSDSs) 

1. MSDSs for every hazardous substance used in your work area should be in the plainly 
marked MSDS binder which is located in your Cost Center Supervisor's office. In 
some cases, there will be an MSDS binder in other work areas as well. 

2. Each MSDS should contain the following information: 

a. Source of the MSDS (manufacturer) 
I. The name, address and emergency phone number of the preparer of the 

MSDS and the date of MSDS preparation. 

b. Identity of the substance 
1. Common name. 
2. Scientific or chemical name. 
3. Trade name or abbreviation. 
4. Chemical formula. 
5. Chemical Abstract Service (CAS) number. 

c. List of hazardous ingredients 
I. Exception: trade secrets don't need to be listed, but the information must be 

made available to safety and health professionals. 

d. Physical and chemical characteristics 
I. Boiling point, specific gravity, vapor pressure, appearance and odor, etc. 

e. Fire and explosion information 
I. Conditions which could result in a fire or explosion. 
2. Appropriate fire extinguisher. 
3. Approved fire fighting methods. 
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f. Physical hazards 
l. Materials which are incompatible with the substance. 
2. Any conditions to be avoided. 

g. Health hazards 
1. Signs and symptoms of overexposure. 
2. Acute and chronic effects. 
3. Routes of entry. 
4. Medical conditions aggravated by exposure. 
5. Listing as carcinogen or potential carcinogen. 
6. Occupational exposure limits: 

a) OSHA PELs. 
b) ACGIHTLVs. 

h. Special protection information 
1. Personal protective equipment to be used. 
2. Safe handling requirements. 
3. Engineering and administrative controls. 

i. Emergency and first aid procedures 

j. Special precautions 
1. Special handling and storage requirements. 
2. Spill and leak procedures. 

F. Employee Rights 

OSHA and the Hazard Communication laws give you the following rights: 

I. You can personally receive all information regarding any hazardous substances you 
work with or are exposed to. 

2. Your doctor or collective bargaining agent can receive information regarding any 
hazardous substances you work with or are exposed to. 

3. The company cannot discharge you or discriminate against you for exercising any of 
your rights under this law. 

4. You can refuse to work with a hazardous substance if the company cannot find out the 
hazards and communicate them to you. 

IV. PREVENTING EMPLOYEE EXPOSURE 

A. Employer Measures 

Ways the company limits or prevents your exposure: 

1. Engineering controls: Ventilation systems and physical isolation of the chemical 
from the worker are examples of engineering controls. Engineering controls are the 
surest means of controlling your exposure to hazardous substances. They are also the 
most expensive and are sometimes not practical to install. Proper design and 
maintenance are important to keep them operating at maximum efficiency. 
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2. Administrative controls: Substitution of less hazardous materials, providing rest 
periods, and rotating employees (where appropriate), are examples of reducing 
exposure through administrative controls. Cost Center Supervisors should use 
information provided in MSDS's to determine whether administrative controls can be 
used to further protect you from hazardous substances. 

3. Personal protection equipment: Respirators and impervious gloves are examples of 
personal protective equipment (PPE). PPE reduces a worker's exposure to hazardous 
substances. but does not improve the overall work1>lace environment. Some PPE, like 
respirators. require special training and fitting to ensure proper protection, as well as 
a medical examination. 

B. Employee Responsibilities 

1. Use safe work practices: Certain practices over which you have personal control (for 
example how fast a machine operates or how ingredients are added to a mixing 
vessel) can significantly affect your exposure. You should be carefully trained to 
recognize this fact and always work according to prescribed procedures. 

2. Personal hygiene: Measures as simple as washing your hands before eating, or 
smoking, or showering at the end of a work shift can significantly reduce your 
exposure to hazardous substances. Personal hygiene is particularly important when 
handling highly toxic substances. OSHA regulations for certain substances (like lead) 
require specific personal hygiene practices. 

3. Read and follow label warnings: Labeling (as required by the Hazard 
Communication Law) can be an important control measure if workers read, 
understand, and follow label instructions. If you see the words: "danger," "warning," 
or .. caution," make sure you read the label carefully and refer to the MSDS for more 
information. 

C. Detecting Hazardous Substances 

The following methods or reactions can be used to help you detect the presence of, release 
of or exposure to hazardous substances: 
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Air 
Sampling 

Visual 
Appearance 

Odor 

Dizziness/ 
Headache 

Skin/Eye/ 
Throat 
Irritation 

Industrial hygienists are trained to use a variety 
of sampling equipment which is designed to 
detect mists, vapors, dusts or fumes in the air. 

Some hazardous substances will form colored 
"clouds" or stain surfaces which they contact. 

In some cases a hazardous substance will have 
a particular odor and be easily detected, e.g. 
ammonia. Although many hazardous 
substances will not have any odor at all, e.g. 
carbon monoxide. 

Exposure to some hazardous substances will 
result in headache and dizziness. 

Many hazardous substances will cause irritation 
of the eyes, skin and/or throat. 

It is very important that you understand the health hazards and other properties of the 
hazardous substances you work with so as to predict, prevent or detect potentially 
hazardous releases or exposures. 
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Glossary 

Acute effect - an adverse effect, usually as a 
result of a short-term but high
level exposure. 

ACGIH -American Conference of Governmental 
Industrial Hygienists. ACGIH 
publishes recommended 
occupational exposure limits for 
hundreds of chemical substances 
and physical agents. 

Carcinogen - a substance or agent capable of 
causing or producing cancer in 
humans or animals. 

Chronic effect - an adverse effect with symptoms 
that develop over a long period of 
time or which recur frequently. 
This effect is usually a result of a 
long-term exposure. 

Combustible substance - any substance which 
after ignition will continue to 
burn in air. 

Designated representative - any individual or 
organization to whom an 
employee gives written 
authorization to exercise a right 
of access to exposure and/or 
medical records. 

DOT- Department of Transportation 

Emergency - Any potential occurrence such as. 
but not limited to, equipment 
failure. rupture of containers, or 
failure of control equipment, 
which may or does result in a 
release of a hazardous substance 
into the workplace. 

Exposure or Exposed - Any situation ansmg 
from work operation where an 
employee may ingest, inhale, 
absorb through the skin or eyes, 
or otherwise come into contact 
with a hazardous substance. 

Flammable liquids - liquids with a flash point 
below lOO_F. 

Flash point - the minimum temperature at which 
a liquid gives off vapor at 
sufficient concentrations to form 
an ignitible mixture with air. 

Fumes - small, solid particles usually created by 
heating metals above their 
melting point. 

General exhaust ventilation - provides air 
circulation throughout a room or 
building by natural infiltration of 
air or with an air moving device. 

Hazard - possibility that exposure to a material 
will cause injury or harm when 
used under certain conditions. 

Hazard warning - Any words, pictures, symbols, 
or combination thereof appearing 
on a label or other appropriate 
form of warning which convey 
the health hazards and physical 
hazards of the substance(s) in the 
containers(s). 

Hazardous substance - Any substance which is a 
physical hazard or a health 
hazard. In a broad sense, any 
substance with properties capable 
of producing adverse effects on 
the safety or health of a human 
being. 

Health Hazard - A substance for which there is 
evidence that acute or chronic 
health effects may occur in 
exposed employees. The term 
"health hazard" includes 
substances which are carcinogens, 
toxic agents, irritants, corrosives, 
sensitizers, and agents which 
damage the lungs, skin, eyes or 
mucous membranes. 

Ingestion- the swallowing of substances. 

Inhalation - the breathing in of a gas, mist, fume, 
vapor, or dust. 
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Label - Any written, printed, or graphic material 
displayed on or afflxed to 
containers of hazardous 
substances. 

LC - lethal concentration; a concentration of a 
substance that is fatal for a test 
animaL 

LD - lethal dose; a dose, usually in grams or 
milligrams, that is fatal for a test 
animal. 

LDSO - Lethal dose-50; a dose at which 50 
percent of a population of the 
same species will die within a 
specified time. 

LEL - lower explosive limit; the lowest 
concentration of a substance that 
will produce an explosion when 
an ignition source is present. 

Local exhaust ventilation - captures and removes 
the contaminant being controlled 
at or near the place where it is 
created or dispersed. 

Local health effect - damage which occurs where 
the chemical makes initial contact 
with the body. 

Organic- chemicals that contain carbon. 

OSHA - Occupational Safety and Health 
Administration of the U.S. 
Department of Labor. 

Oxygen deficiency - an atmosphere with less 
than the percentage of oxygen 
found in normal air. OSHA 
defines an oxygen deficient 
atmosphere as having less than 
19.5 percent oxygen. 

Particulate - solid substance which may be 
suspended in air. 

PEL - permissible exposure limit; an exposure 
level set by OSHA which may 
either be a time-weighted average 
(TWA) or a maximum 
concentration exposure limit. 

pH - a scale from 0 to 14 which is used to 
measure the strength of acids and 
bases, with neutrality indicated at 
7. Acids have a pH less than 7 
and bases have a pH greater than 
7. 

Physical hazard - A substance for which there is 
evidence that it is a combustible 
liquid, a compressed gas, 
explosive, flammable, an 
oxidizer, unstable (reactive) or 
water-reactive. 

ppm - parts per million; a unit for measuring the 
concentration of a gas, vapor, or 
other contaminant in the air. It is 
a measure of the parts of gas, 
vapor, or other contaminant per 
million parts of air. 

Polymerization - a chemical reaction in which 
small molecules combine to form 
larger molecules. This becomes a 
hazard when a large amount of 
heat energy is released during the 
process. 

Sensitizer - a substance that may cause some 
individuals to develop an allergic 
reaction after extended or 
repeated exposure. 

Stability - the ability of a material to remain 
unchanged. 

Systemic health effect - damage which occurs 
when a chemical is absorbed and 
travels through the body to a 
specific organ. 

TLV - threshold limit value; an estimate of the 
chemical levels, in parts per 
million or milligrams per cubic 
meter of air, that most people can 
be exposed to without adverse 
effects. TL V's are 
recommendations established by 
the American Conference of 
Governmental Industrial 
Hygienists and are used only as 
guidelines. 
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TLV-ceiling - the airborne concentration which 
should not be exceeded, even for 
an instant. 

TLV-STEL - short-tenn exposure level; the 
maximum concentration to which 
workers can be exposed for a 
period of up to 15 minutes, no 
more than 4 times per day. 

TLV-TWA - the allowable time-weighted 
average concentration for a 
nonnal 8 hour workday or 40 
hour workweek. 

Toxic material - a substance which produces 
injury or illness if it is ingested, 
inhaled, or absorbed. 

Toxicity - The capacity of a substance to produce 
an unwanted health effect on the 
body. 

UEL - upper exposure limit; the highest 
concentration of a substance that 
will produce an explosion when 
an ignition source is present. 

Unstable - the tendency of a material to 
decompose or to change 
chemically during nonnal 
handling or storage. 

Vapors - the gaseous fonn of substances which 
are normally in the solid or liquid 
state at room temperature and 
pressure. 

1 :\40TNX>72\HAZCOM.DOC 

Page 13 of 13 

file://J:/407TW72/HAZCOM.DOC


List 1: Chemicals (potentially) used in the field 
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MSDS 1096 

~ 
~~;il __ G_E_O_R_G_I_A_S_T_E_E_L_&_C_H_E_M_I_C_A_L_C_O_._, I_N_C_. __ _ 
.) Safety Products Division 

MATERIAL SAFETY DATA SHEET A-33 Dry 

MEDICAL EMERGENCY ONLY, 24 HOUR SERVICE: 
Airkem Professional Products 
Division of Ecolab Inc. 

1-800-328-0026 

Date of Issue: February 17, 1991 
=========================================================================== 
SECTION 1 - IDENTIFICATION 

Product Name: A-33 Dry; Component of Fresh Kit Systems 
(Georgia Steel & Chemical Co., Inc., 
"Special Cleaner", Catalog No. FK240) 

Product Type: Powdered Quaternary Ammonium Disinfectant 

SECTION 2 - HAZARDOUS COMPONENTS 
TLV (mg/m3) 

o Ethylenediamine tetraacetic acid, 
tetrasodium salt 64-02-8 

PEL Other 
5 None UNK 

o Quaternary ammonium chlorides 
68956-79-6 & 68391-01-5 12 None 

This product contains no other component considered hazardous 
according to the criteria of 29 CFR 1910.1200. 

SECTION 3 - PHYSICAL DATA 
o Appearance and Odor: 
o Solubility in Water: 
o pH: 10-11 (1%) 

Green powder; non-descript odor 
Complete 

SECTION 4 - FIRE AND EXPLOSION DATA 
o Special Fire Hazards: None 
o Fire Fighting Methods: Product does not support combustion. 

SECTION 5 - REACTIVITY DATA 
o Stability: Stable under normal conditions of handling. 
o Conditions to Avoid: Do not mix with chlorine (bleach) . 

SECTION 6 - SPILL OR LEAK PROCEDURES 

UNK 

o Clean-up: Pick up without raising dust. Flush area with water. 
o Waste Disposal: Consult state and local authorities for restriction 

on disposal of chemical waste. 

UNK = Unknown at this time PEL = Permissible Exposure Limit. 
TLV = Threshold Limit Value STEL = Short Term Exposure Level 

~ = Ceiling Limit, Not To Be Exceeded. 

10810 Guilford Road • Annapolis Junction, MD 20701 • (301) 317-5502 • (800) 296-0351 • Fax: (301) 470-6313 
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Product: A-33 Dry (Georgia Steel & Chern. Catalog No. FK240) 

MEDICAL EMERGENCY ONLY, 24 HOUR SERVICE: 1-800-328-0026 

SECTION 7 - HEALTH HAZARD DATA 
o Effects of Overexposure: 

EYES: Corrosive. Causes eye damage. 
SKIN: May cause irritation. 
IF SWALLOWED: Harmful. Causes irritation, stomach distress. 
IF INHALED: Can cause irritation of lungs and airways through 

overexposure. 

SECTION 8 - FIRST AID 
o ~: Immediately flush with plenty of cool running water. Remove 

contact lenses. Continue flushing for at least 15 minutes, 
holding eyelids apart to ensure rinsing the entire eye. Call a 
physician. 

SKIN: If skin irritation is experienced, stop using the product and 
immediately flush skin area with plenty of coc)l running water. 
Call a physician if irritation continues. 

IF SWALLOWED: Drink promptly a large quantity of milk, egg white or 
gelatin solution or if these are not available, drink 
large quantity of water. 

CALL A POISON CONTROL CENTER OR PHYSICIAN IMMEDIATELY 

IF INHA1ED: Move to fresh air. 

SECTION 9 - SPECIAL PROTECIION INfORMATION 
o Eyes: Splashproof glasses, goggles or face shield. 

Skin: Rubber gloves - protective cuff or gauntlet type. 

SECTION 10 - ADDITIONAL INfORMATIONIPRECAtiTIONS 
o DOT Class: Not Regulated. 
o Avoid Contamination of food or food products. Do not store with food 

products. 
o EPA REG. #4296-19 

KEEP OUT OF REACH OF CHILDREN 

The above information is believed to be correct with respect to the formula 
used to manufacture the product. As data, standards and regulations 
lchange, and conditions of use and handling are beyond our control, NO 
WARRANTY, EXPRESS OR IMPLIED, IS MADE AS TO THE COMPLETE~ffiSS OR CONTINUING 
ACCURACY OF THIS INFORMAT:JN. 

January 1, 1994 
Prepared by: ~an._J?reunh, l1 

~~~~ 
10810 Guilford Road • Annapolis Junction, MD 20701 • (301) 317-5502 • <8005 296-0351 • Fax: (301) 4~313 



MATERIAL SAFETY DATA SHEET 

AMEAEX CORPORATION 
POST OFFICE BOX 81, TRUSSVIU£.1-J..ABAMA 35173-0081 

RESPONSIBLE PERSONS: D. EMERICH OR D. EWSON 
TEL.EPHONE: (205)655-3271 

M •_:; D S 1.. 0 1 ~ 

DATE PREPARED: 6/22/88 
SUPC:RCfOF~: 1/15/87 

IDENTlFICA TION ABC Dry Chemical 

PRODUCT NAME: ABC DRY CHEMICAL 
SYNONYMS: Multi-Purpoee Dry Chemical, MAP, (Mono) Ammonium Phosphate, All-Purpose Dry Chemical J 

HAZARDOUS INGREDIENTS 

MATERIAL CAS NO. OSHA PEl. ACGIHTLV 

Mutcovhl Mica 12001-26-2 NA 20mppcf'" 
Silica 7631-86-9 NA 10mg/m

3 

-mlllion'J)at1idn per cubic foot 

OniER INGREDIENTS 

MATERIAL CAS NO. 

Monoammonlum Pholphate 7122-76-1 
Ammonium Sulfate ~2().2 
Methyl Hydrogen Polysiloxane 148-57-2 
Yellow Pigment 5468-75-7 

PHYSICAL AND CHEMICAL CHARACTERISnCS 
-----

BOILING POINT { F): NA SPECIFIC GRAvrTY ~0•1): 0.85 VAPOR PRESSURE(MM HG): NA 

PER:ENT VOLATILE ~): NA V/oPOR DENSrTY(AIR • 1): NA EVAPORATION RATE: NA 

SOLUBIUTY REACTMTY MaTING 
IN WATER Water 1epellant coat.d. fN WATER None POINT c• F): NA 

ptt4.4 APPEARANCE & ODOR: Yellow powder. No characteristic odor. 

FLASH POINT{ F): None NJTO IGNITION TEMPERATURE c• F): NA Fl.AMMABU: UMITS IN AIR BY VOL: NA 

EXTINGUISHER MEDIA: None. Thil material i1 an extinguishing agent. 

SPEQAL FIRE FIGHTING PRJCEDURES: None 

UNUSUAL FIRE AND EXPLOSION HAZARDS: None 

PHYSICAL HAZARDS 

STABILITY: Stable CONDmONS TO AVOO: NA 

INCOMPATIBIUTY (MATERIALS TO AVOID): Strong alkali&, Mg. 

HAZARDOUS DECOMPOSITION PAOOUCTS: Ammonia, Carbon Monoxide and Oxides of Nitrogen 

HAZARDOUS POLYMeRIZATION: v-111 not occur 

C0NDm0NS TO AVOID: NA 

file:///7783-2M
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I HEALTH EFFECTS AND FIRST AID 

EFFECTS OF ACIJTE OVEREXPOSURE FOR PRODUCT: 
EYES: Slight krttant 

SKIN: . . Slight krttant 
~ .. . 

BREATHING: lnttant 10 lftpitatoty hct. Trat u a mineral dust. 

SWALLOWING:. Harmful H IWalloMd. May c:aUM eorw ttuoat, abdominal pain, nauN&, YOmlting. 

F1RST AID: 
IF IN EYES: Flulh wflh water for 15 m6nutn. If Irritation perslata, Mek medical attention. 
FONSKIN: Wah with 10ap and water. llrrttation perslata, Mek medical attention. 
IF BREATHED: RtmoYe vtctim 10 frMh air. Seek medical attention H dl100tnfort continues. 
FSW~ Anae mouth and drink large amounts of water. Seek medical au.ntlon. 

PRIMARY AOlirEs OF ENTRY: EyM, Skin Contact, Breathing, Swallowing 

MEJX:AI.. CONDmONS GENERAU. Y AGGRAVATED BY EXPOSURE: None known 

EFFECTS OF CHRONIC OVEREXPOSURE FOR PAOOUCT: No at:Nerae chronic etteca could be found tor this aubstancl. 

-
PRODUCT USTEO AS CARCINOGEN OR POTEHTW. CARCINOGEN: 

NATJONAL TOXICOLOGY PROGRAM ()YES IARC MONOGRAPHS [)YES OSHA ()YES 
[X) NO \ [X) NO [X) NO 

CONTROL MEASURES AND PROTECTIVE EQUIPMENT I 
RESPIRATORY PR0TECn0N (TYPE): tMt Mpkator r.qulted when TLVIa exoMdect Nulaance dust (total) 15 m.~/m3• Dust ,.splrator 

r.oommended whenewr aJft)ome dult Ia prnent. 

VENTilATION: GENEfW..NIEA:. Rlcommetlded LOCAL EXHAUST: ~nded 

SIQN PROTECT10N: Plotlctlve ~ EYE PROTECTION: Safety GlasMI 

OTHER~ Cl.OTHING OR EQCJPMENT: None r.qulred 

\\t)FII(/HYGIENE PRAC11CES: U. good .,.,.ona1 hygiene and good hociMkMplng prec:tioee 

SPECIAL PRECAUTIONS AND SPIU.fLEAK PROCEDURES 

PRECAUT10NS TO BE TAKEN W HANDUNG AND STORAGE: Stcn In oloMd, rnoiatutHrM oontaiMRin a oool, dry location. Avoid ~ unneoeaaty dultlnna. . 
I 

OTHER PRECAUTIONS: Do not croea oontamlnatl wtlh other extlnguilher agent&. 

STEPS TO BE TAKEN IN CASE PRODUCT IS REl EA-SED OR SPUJ.ED: Contain and IWMP up. Cllpoee of In ac:adanoe with local,-~ and I federal r.gulatlonL 

tNSRATN;S: HMIS HAZARD INDEX 

I MINIMAl. 0 

HEALTH 1 SUGtn' 1 

R.AMMASIUTY 0 MOOERATE 2 

P8CTMTY 0 SERIOUS 3, 
SEVERE .c. 



Material Safety Data Sheet 
from Genium's Reference Collection 

Genium Publishing Corporation 
1145 Catal)'l! Street 

Schenectady, NY 12303-1836 USA 
(518) 377-8855 

SECI'ION 1. MATERIAL IDENTIFICATION 
MauriaiN~e: ACETONE 

~ Description (OrigiDIUses): Used as a solvent for fats, oils, waxes, resins, rubber, plastics. varnishes, and rubber 
cements; also used iD the manufacture of methyl isobutyl ketone, mesityl oxide, acetic acid, diacetone alcohol, 
chloroform, iodoform. bromoform, explosives, rayon, photographic fllms, and isoprene. Used to store acetylene NFPA 
gas. Widely used iD the chemical process industry (CPI). 

HMIS 
Other Designations: Dimethylformaldehyde; Dimethylketal; Dimethyl Ketone; Ketone Propane; H 1 R 1 
Pyroacetic Acid; Pyroacetic Ether; C,H,O; CAS No. 0067-64-1 F 3 I 1 

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chonlcalwtd: 
R 0 s 2 
PPG• 

Buyers' Guide (Genium ref. 73) for a list of suppliers. •see sect. 8 K 4 

SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS 
A~e. CAS No. 0067-64-1 Ca 100 OSHA PELs 

8-Hr TWA: 750 ppm. 1800 mgtm1 

STEl..: 1000 ppm. 2400 mgtm' 

ACGlll TLVs, 1988-89 
TI. V-TW A: 750 ppm. 1780 mgtm1 

TVL-sTEL: 1000 ppm. Z375 mgtm1 

Toxicity Data• 

•see NIOSH, KIECS (AL3150000), for additional data with references to 
Man. Inhalation, TO"": 440 IJ.g/m' (6 Mins) 

reproductive, mutagenic, and irritative effects. 
Man, Inhalation, TO"": 10 mgtm1 (6 Hrs) 

SECTION 3. ·PHYSICAL DATA 
Bollla& PolDt: 134"F (S6"C) Molecular Weight: 58 Grams/Mole 
Mel~ Polat: -13TF (-94"C) SolubUity ill Water( .. ): Compleu 
Vapor DeJISlty (Air= 1): 2 Specific Gravity (11,0 = 1): 0.778 at 7TF (25"C) 
Vapor Pressure: 180Tom at68"F (20"C) .. Volatile by Volume: 100 
Evaporatioa Rate: Faster than That of n-Butyl Acewe 

Appearance and Odor. A clear, colorless, highly flammable, volatile liquid with a characteristic, pleasant, sweetish odor. 

SECTION 4. FIRE.· AND EXPLOSION DATA 
Flash Point: 1.4"F (-17"C) CC I Autoiguition Temperature: 869"F (46S"C) I LEI..: 2.9~ V/V I UE..: 12.8~ V/V 

27 

~hiD' Media: Use •alcohol• foam. dry chemical, or carbon dioxide. Use a bliiikcting effect to smolhcr names. Usc water spray to 
reduce the rate of bt.m:li.Dg and to cool contai.Ders. Water will rrobabl y not be effective in directly extinguishing m acetone fu-e. 

Unusual Flre or ExplosJoa Hazards: Acetone vapor is heavier thm air and may travel a considerable distance to a low-lying soun::c of 
ignition and flash back. 

Special Flre-fi,htla& Procedures: Wear a self-contained breathiDg apparatus (SCBA) with a full facepiece operall:d in the pressure-
demand or positive-pressure mode. 

SECTION 5. REACTIVITY DATA 
StabWtyiPolymerizatioa: Acetoae is stable in closed containers during routine operations. Hazardous polymerization c:maot occar. 

ChemicallDcompatib1llties: Acetone em react dangerously with SU'Otlg oxidizing ~gents such as Ditrates, perchlorates, permmgiZWI:S, 
and conCCiltnred sulfuric acid; chromic IDhydride; chromyl chloride; hydrogen peroxide; hexachloromclamiDe; nitrosyl chloride; penDODo-

sulfuric acid; miltDlrcs of sulfuric acid md Ditric acid; mixtures of nitric acid and acetic acid; and powsium tm-butoxide . 
• 

CoadJUoDS to A •old: Do t10t expose acetoae to sources of ignition and incompatible chemicals. 

Hazardous Products orDecomposltioa: Carbon monoxide md carbon dioxide em be produced during ICCtoDC fires. 

c:..,..•••o-~a.,_ _____ ..,.__ .. ,........,__ ........ 



No. 300 ACETONE 11188 

SECTION 6. HEALTH HAZARD INFORMATION 
Carcinogenicity: Acetone is DOt .lisled as a carcinogen by 1he liTP, IARC, or OSHA. 
Summary of Risks: Inhalation of high coacenaations of ICelOne vapor can cause dryness of the mouth and throat; dizzin,:ss, nausea, 
incoordination, slurred speech, drowsiness, and, in severe exposures, coma. lahalation of small quantities of acetone vapor for an eltteDded 
period causes irrilatioD of the respintcry tract, coughing, and headache. Prolonged or repeated skill contact wilh acetone has a defatting 
effect caUsing dryness, iiritatioa.IDd mild dermatitis. UnderroutiDc operating conditions the amount of acetone absorbed through the skill is 
small. Ingestion of ace lODe may cause irriWion of the gastrointestinal tract and narcosis. Acetone acts primarily as a depressant to the cenaal 
DerYOUS syaem (CNS) when Cltpos~~~a are severe or prolonged. Medical Conditions A~:~:ravated by Long-Term ExpOS111re: None 
reponed. Ta.J'Iet 01"1:aDS: Skin, eyes. respiratoty system. and CNS. Primary Entry: Inhalation, skill contact. Acute EfTects: See 
Summary of Risks, above. Chronic Errects: None reponed. FIRST AID: Eyes. Immediately flush eyes, includillg under the eyelids, gently 
but thoroughly with flocdillg amounts of runDiDg water for at least IS minutes. Skin. Rinse the affected area wilh flooding amounts of water, 
thCD wash it wilh soap and water.IDhalation. Remove the eltposed person to fresh air, restore mdlor support his or her bn:athiDg as needed. 
Have qualified medical persozmel admlDister oltygen as reqllircd. Monitor the eltposed person for symptoms of depression of the CNS such 
as incoordUwiOD and drowsiness. In:estion. Unlikely. • If a small amount is ingested, c1ilwe it slowly with Ito 2 glasses of water or milk. 
Get medJeal help (111 plallt, paramedk, ammaiiDity) for all expasures. Seck prompt medical assistanc:c for further treattDCDt, observation, 
and support after fust aid. •Note to P.bysjclau: Treatment for acddeDtal ingestion of 1 small amount of aceiODC is uzmec:c:;sary.lf a lege 
amount Ills beeD ingcsleel, administer a charcoal sluny, either aqnous or mixed wilh a saliDe cathartic or sorbital. 

SECilON 7. ·SPILL~ LEAK. AND DISPOSAL PROCEDURES 
SpilliLealt: Notify safety personnel, ev~ uzmec:essary persoDDel. eliminate all sources of ignition immediately, and provide 
ldequate ventilation. CieaDup persozmel need protection lpiDstlhis liq uid"s c:ontact wilh skin or eyes as well as inhalation of its vapor 
(see sect. 2). Contain 1qe spills and collect waste or absorb it wilh an inert material such as sand, earth, or vermiculite. Us:e nonsparking 
tools to place wasce liquid or absorbeDt iDto closable c:ontainers for disposal Keep waste out of sewers, watersheds, and WiltetWiys. 
Waste Dispoal: CoDtiCt your sapplia'or a licensed c:oulliCtOr for detailed rec:ommcndatious. Follow Federal, state, and local regulations. 
Consider saving the waste hydroc:hloric acid for use as a neutraliziDg agent during cleanup operations of basic materials. 
OSHADesipatioas 
Listed as 1D AirContamiDmt (29 CFR 1910.1000 SubpanZ). 
EPA Desltaatioas (40 CFR 302.4) 
RCRA Hatardous Waste, No. U002 
CERCLA liaurdous Substance, Reponable Quantity: SOOO lb• (2270 kg), per the Resource Conservation and Recovery Act,§ 3001. 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Goa:les: Always wear pro&eclive ~ or chemical safety aoggles. Where splashiDg is possible, wear 1 full face shic:ki. Follow 
OSHA cye-IDd face-protection rcgulaUons (29 CFR 1910.133). Respirator: Use a NIOSH-approved respintor per Geuiwnrefercuce 88 
for the t!!Dimum-use concentrations aadlor 1he CltpOSIIl'C limits ated ill section 2. Follow OSHA respiralor regulations (29 CFR 1910.134). 
For emcrgeaey or nonroutiDe operatiDDs (spills or cleming reaczor vessels and storage tmb), wear an SCBA. W arJliDC: Air·purifyi.Dg 
respirators will nor protect workers iD oxygCD-ddiciCDt umospbces. Other: Wear impervious butyl or DltiU'al rubber glo•fes, boots, 
aproDS, IDCI g&UDtlets, etc., to prevent prolonged or repeated coutaet with this material. V tnWatioa: Install and operate ge11eral and local 
muimum. explosioo-proof vCDtilati:ID systems powcful enoup to maintain airborne levels of acetoDe below the O.~HA F'El. standard 
cited in sec:tiOD 2. Loc:a1 elt.baust vCDlilatioD is preferred because i1 prevems dispersion of the c:ontaminmt into the general ,,..ork area by 
climinatizl& i1 at its source. Consult the latest edi1ioD of Genium reference 103 for detailed rcc:omtDCDdations. Safety Static•DS: Make emer· 
gency eyewash swiotls, safety/quick-drench showers, and washing facilities available iD work areas. Coatamlnated Equt,pment: Contact 
lenses pose a special haurd; soft lenses may absorb irtitams, and all lenses concentrate them. Do not -.r c:ontll:t leDses il1any wori: area. 
Remove ctmtwmjnned clothing and 1almdcr it before wearing it again; clean this material from your shoes and equipment. Other: AuiD
matic spril:lklcr sys=ms for ~ protcctioD .rc desjrable iD wort areas. Comments: Prlcticc good penoual hygieDe; alWI)'S wash thor· 
oughly after using this material Keep it off your clothing and equipment. Avoid transferring it from your bands to your mouth while ea1iag, 
driDking. or smoking. Do N1l eat, drink. or smoke iD any wort area. Do not iDhale aceiODe vapor. 

SECTION 9. SPECIAL "PRECAUTIONS AND COMMENTS 
Storare/Se;nption: Store acetone in closed c:ontaiDen (carbon steel is recommended) iD ~cool, dry, well-ventilated area a~ay from 
sourecs of i&Di1ioD m:l sUODg oxid.izers. Procect c:cmtaiDc:n from physical clamage. Engiueermg Controls: Make. sure aile~ sys
tems (production. umsporwioD) .rc of maximum aplosion-proof ciesign. Eleclrically ground and bond all CODlllDm and p~peliDes, etc., 
used iD shippillg, trmsferring, reacting. prodw::tina. and sampling operations to prevent generating static sparks. Other Pri!Cau~ons: Use 
labeled safety ems when handling small amounts of acetone. Acetone presents a daDgerou.s fire ~;perform all work: t!pCTati.ODS 
involving tt carefully and in a way thl1 will prcYCD1 Cltposia& the liquid or its vapor to sources cf JgtUUon. 
Tnuportatian Data (49 CFR 172.101-2) 
DOT SbJppiDJ Name: AcetoDe IMO Huard Class: 3.1 
DOT Huard Class: Flammable Liquid 
ID No. UN1090 

IMO Label: Aammable Liquid 
IMDG Packaei.D& Group: ll 

DOT Label: Flammable Liquid 

References: 1. 26, 38, 84-94, 100, 116, 117, 120, 122. 
~alA &lie llllllllililY of ial- IMnm far~• J1U1P01G a 
..-.n~,,....... .•• lll.bilily. 'tllalt-.lllbllllb .........__ ... .._..._ill !be JW •. • fLIUCII illlonmaaa. Oaiulll l'llblialliq Corp. 
----~--~·· "'" _____ , bi'dy 
• • .. _, orlllilll:i!ll1 r:Liadl illf...- farllplllicmQa • 
,_......a.-did..-,_ arfor : -flltll-. • 

Prepared by PJ Igoe. BS 

Industrial Hygiene Review: OJ Wilson, ClH 

Medical Review: MJ Hardies, MD 



Air Flow Indicator Tubes 

MATERIAL SAFETY DATA SHEET 

SENSIDYNE, INC. MSDS #0501 
16333 BAY VISTA DRIVE 
CLEARWATER, FLORIDA 34620 
800/451-9444, 813/530-3602 Revised: 4/89 
TELEX 756223, FAX 813-539-0550 •·. -

-

PART 1, MATERIAL IDENTIFICATION 

Material Name: AIR FLOW INDICATOR TUBES 
Chemical Name & Synonyms: Smoke tubes 

Chemical .Family: Metal Chloride 
Formula: Snel4 

PART II, Ingredients & Hazards % TLV 

Stannic chloride reacts with ambient humidity to liberate a ca100 5 ppm ceiling for HCI 
while smoke consisting or HCI and tin compounds. (comb.) 

2 mgfM3 for tin com-
pounds 

PART Ill, Physical Data 

. 
Doffing Point, 1 At.n, OF (OC): -121 c-asr Speciiic Grt.~vlty: NJA 
Vapor Pressure, mm Hg: 41.6@ 20oc• Evaporation Rate: N/A 
S~lubillty In Water:. 37% I;Jy weight @ ·rt· .. .. 
•Physical data for HCI : 

Appearance & Odor: Hydrogen chloride is a colorless gas with a pungent odor. It fumes strongly 
in moist air forming white hydrochloric acid fume. The emitted tin compound has a strong 
irritating odor. 

PART IV, Fire & Explosion Data 
.. 

Flash Point & u. ·•"·- Au1o lnoilion Temo. ~ Aammabllity Umits 'lower UooP.r 
- .. .. 

. In /vi, VoL % · · · .... .. - .. 
.;· ~,e none none none 

Extinguishing Media: Suitable for surrounding· fire. .. 
' .. . 

• 
Special Flrefighllng Procedures: Are fighters should wear SCBA units to protect against 

possible toxic decompostlion products. \ . 
... . . . .. • ·•a - . .. .. -

Unusual Are & Explosion Hazards: Ares encompassing the tubes wiD emit toxic fumes of 
chlorides. 

.. .. . • - . 
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MSOS #0501 

PART V, Health Hazard Information 

Applicable TLV's: HCI = 5 ppm ceiling (1988-89 TLV Book). OSHA-PEL= S ppm ceiling 
Tin compounds= 2 mgfM3 as tin (1988-89 TLV Book). OSHA PEL= 2 
mg/M3 

Effects of Overexposure: Hydrogen chloride gas (and the acid fume} Is cormsive to all human 
tissue. Prolonged inhalation of gas concentrations moderately above the TL V can damage the 
teeth and inilate nasal passages. Inhalation of higher concentrations (above so ppm} for a 
short period of time can cause choking and coughing, and produce severe irritaLtion and ·damage to 
the mucous membranes of the upper respiratory tracL The NIOSH-recommended IOLH• level is 
100 ppm. HCI can cause severe irritation and tissue bums. (Anhydrous HCI Is more dangerous 
than the acid mist. since it has an additional dehydrn:ting effect on tissues.} ttr deeply Inhaled, 
pulmonary edema may occur. 

Tile emitted tin compound Is also an Irritant to eyes; skin and mulcous membranes, due to Its 
acidity. 

Emergency & First Aid Procedure: 

Eyes: Rush Immediately with ruMing water for at least 15 minutes, Including under eyefids. 
Contact a physician! 

Skin: Rush affected areas with running water. Get medical help In case of large area contact or 
lf Irritation persists. 

Inhalation: Remove victim to fresh air. Restore and/or support breathing, as: 'necessary. 
Provide oxygen therapy for persistent coughing or if breathing Is · difficutL t~eep victim warm 
and at resl Get medical help. · 

•roU4 - immecf~a.tely dangerous to life and health. 

PART VI, Reactivity Information -
Stability: HCIIs a stable compotlld. It does not undergo hazardous polymerjza.Uon. however HCI 

can catalyze some polymerizations of other compoiMlds. · . · .• • · 

. 
Conditions to Avoid: lncompatable materials inolude alkaranes, metal oxides, and metals. 

Hazardous . Oecomposllion·. Products: ~ heat~ to decomposition. the smoke tubes wW 
emit chloride fume. 
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MSDS 110501 

PART VII, Spill, Leak & Disposal Procedures 

Spills Procedure: Does not apply. 

•·. 

Disposal Procedure: Soak used tubes in water and neutralize with sodium carbonate or 
equivalent alkaline substance. Dispose tubes via landfill. Consult local authorities to assure 
compliance with local, state and federal regulations. 

PART VIII, Special Protection Information 

Protective Equipment: No respiratory protection is· required during normal use. Local 
ventilation Is adequate. Safety glasses with side shields should be wom to minimize eye contact. 
Safety gloves are not necessary for nonnat use, although skin contact with HCI and the broken 
glass tubes should be avoided. 

PART IX, Special Precautions & Comments 

Handling & Storage: Store in the original.container in a cool dry place. Protect against light. 
heat and physical damage. 

Other Precautions: Avc!d eye ~d skin contact v:ith smcke. Do no~ breath smoke. Use only as 
directed. Use in well ventilated areas. Wash hands prior to eating, drinking,;smoking or 
applying cosmetics. Avoid cuts from broken ends of glass tubes. · 

PROPRIETARY INFORMATION AND DISCLAIMER 

THIS DOCUMENT CONTAINS SENSIDYNE.INC."S PROPRIETARY INFORMATION AND SUCH INFORMATION MA 'r 
NOT BE USED. DUPUCATED, COPlED. REPRODUCED OR DISCLOSED TO OTHERS IN WHOLE OR IN PART FOR 
Nrf PURPOSE wrntOUTTHE EXPRESS WRJTTel PERM1SSION OF SENSIDYNE.INC. INFORMATION CONTAINS: 
INlHIS DOCUMENT IS OFFERED wrm::x.rr a-lARGE sa.a. Y FOR USE BY TECifliCAU.YCUAUAB> .... _ _,;;~ 
AT lHEIR DISCRETION AND RISK. READ AND tN>elSTANO mE SENSIDYNE OPERATION AND '-rr:;~ 
MANUAL AND AU. WARNING lABB.S BEFORE USING SENSIDYNE. INC."S PROD4CTS. AU. STATEMENTS 
TECHNICAL INFORMATION AND RECOMMBmAT10N9 (HEREINAFTER REFERRED TO AS -tNFORMATlON") 
CONTAINED HER8N ARE BASED UPON lEST'S AND DATA WHICH selSIOYNE BEllEVES TO BE REJABlE. BUT 
TiiE ACCURACY OR COMPI...ET'elES THEREOF IS NOT GUARANTEED AND NO WARRANTY OF ANY KINO IS 
MADE WITH RESPECTllERETO. nas INFORMATlON IS'NOT INTENDED AS A LICENSE TO OPERATE lH>St OR 

.. A RECOMMelOATlON TO PRACTICE OR 1-lFRINGE UPON ANY PATENT OR TRADE SeCRET OR PROPRIETARY 
INFORMAllOO OF sesDYNE,INC. OR OTHERS COveuNG ANY PROCESS. COMPOSn100 OF MA.TTel OR USE 
SINCE SENSIOYNE SHALl HAVE NO CONTRCX.OFTiiE USE OF mE PROOUCT DESCRBB> HEREIN. SENSIOYNE 
SHALl NOT BE LIABl.E FOR DIRECTOR NJIRECT, CONSEOUENT1AL, INCIDENTAL OR O'Tl6l DAMAGE OR LOSS 
RESt.l.TING FROM THE SALE Nm PROPER OR iMPROPER USE OF EJTiiER SENSIDYNE.INC. GOODS OR ANw 
INFORMATlON .ca«AJNED HERB'l sesDYNE DOES NOT WARRANTY OR GUARANTEE. INCLUDING BUTNOl 
UMITED TO. EXPRESS OR IMPUED WARRANTIES, WARRANTIES OF MERCHANTABIUlY AND FITNESS FOR 
USE OR FllNESS FOR A PARTlCULAR PURPOSE. WHICH ARE EXPRESSLY DISClAIMS>, THE ACCURACY OR 
~OF ANYINFORW.llONCCM'AN:DHeU3N. 
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... - . -. . ..=.....~ ~~. MSDS.l...6.l..4 . ---=:: ~-- " ... --
.terial _;Safety Da\d ~llt:H~l 

Emergency Tel. No 

~uon 1. 

Hallfat. N.S. (902) .C69-9G90 
Montreat, Out. (51~) 8S1-121 1 
Toronto. Ont. (416) 226-6117 
Winnipeg, Man. (204) 943·8827 
Eomonton, Altl. (403) ~~~·17$4 
Vancouver, !.1::. (~) 685-5036 

Identification of Product 

MATERIAL-·- 1942 
UN NC - 6484-52-2 
CAS w·- ~43 
CIL N°-

kAZA~O ~ATI"Wor:!frr\ 

•·lXT~EMI 
~ • "IQI( 
2 MOQ(IIIATf 
t ·ILIQ~<t 
0 ·IHIIOifl•ltAtcT 

fire 

• • CMAOfwle telA&. t• .. AZA•tl IU I[( Tl(lr. • 

JE NAME & SYNONYMS CHEMICAL NAME ' SYNONYMS , 
tbMY Saltpeter 

t.CICAL A~O PMYSICAL STATE MOI.fCUL.1-R FORMUI.A 
Nl trata sol ld 

~TION 1J Physical Properties 
;AAANCE AND ODOUR --•- ·-·-

Fre~flcwln&, odourleu, tar~roscople, ~lte, dettque"cnt crystals or 1ranutes 

I Alcohol 

:Uon Ill Fire and Explosion Hazard Data 
itt POINT c•g METHOO 

Non-fllm'labte 
\ltMASL£ UMITS (~ 8Y VO~ IN AIFO 

JLO ANY MATERIAL SATUAAT£0 WITH THis PftC)C)UCT 
SUBJECT TO SPONTANEOU& COMBusnON? 0 YES 

~ EXTINGUISHING ~TA 

AUTOlGNITION ~MPERATURE ('Q 

~I &m Nl tr&te 

Not. 1'0 

~ 

\ 

~~&GHTING Connollablo fires shou\d bO sprayed with water wtth lde.qu&te vcndiadon to-'cuu\p1.irt\Cit ofn
aaUon A toxic cues. Approach should aiHYS be me fran upr.vlnd stdc. Attcr!l)ts to t"R)ther a fire 
lnvolvlns the material are Ineffectual as It 1s Its own 'oxy~en source•. 

ISUA.L FIRE AND If thl flro IJ out of cantrol, tho uu should bl evacuated In c:ue of dcton<Ltlan. Mnerla.l wtll 
l.OSION HAZARDS detonate If be.& ted flfltlt confined or contanlnattd. A sal f-contatned bruth111\1 appu&tus should bo 

worn In a f!re. Thennal deccnposltlon nay caute the release of talc axldes ~~f nttrocen. 

ctloniV Reactivity Data 
lbUili In closed containers, conc.nlnaelon of ma.terlal 

:OMPATIBIUTY (MATENALS TO AVOlOI Cant&et with oxidizable nateri&IS &/Or m:ta.l powders at mxiouuly hl&h ta'll'• Wl I l 
JC• se1f-lanltlon. lnGCnp&tlblc w(th copper, fuels (o.,., hbriCJnts, m"hlnc all1), fluor.ocar·bon hbrlcanu, a~lds, 

l!C l!gu!ds, Cblorates, Sulphur, eharcoal 1 e~k• and JtwddJt, 
tAt400US DECOMPOSITION PROOUCT& ToJtiC pses & n.pours (oxides of nUro,en) '11111 bl retascd tl'( thorm&l deec:fl1'0sltl' 

(lboclt > J)()0C). At hlcher t~raturts, de~shton nay bcs explosive. 

IOONOITlONS TO "VOID 



._, ... • ·--•••• • ,..,..._CAa.,. -~.a Ammonium Nitrate 
tiOI..D LIMIT VALUE (TLV·TWA) LC 10 

1'-bt available 1'-bt avalllble 
--.------=-~~~~~----~~~~~~&~l~~~~b?,~----
·~ OF aPOSUr\E WHEN: 
JH~LED 

ITACT WITH EYES 
I 

1 CONTACT WITH SKIN 

'40ESTEO 

iNCY ANC 
"0 PROCEDURES 
'lHALAnON 

fES 

iKJN 

IQESnON 

.on VI 

.ATlON REQUIREMENTS 

4. TORY PROTECTION 

':TJVE OLOVES 
PROTECTIVE EQUIPMENT 

IN·IK~DUNQ 
:,~~·. 

•; 

.mONs· 

lon VIII 
TO 8! TAKEN IN EV6NT OF 
1A RELEASE. IN ALL CASES 
APP1.1CABL! GOVERNMENT 
~TY IF SPILL IS SIGNIFICANT 
lhMENTAL EFFECTS 

: D•SPOSAL 

lon IX 

Allergen, posslb e faintness ~r ood pressure. Also see 'Ingested'. 

I r r I tat I OC'I 

lrrltaUon 

Olzzlncss, crZtPs, vanltlni, possible me'hcncgloblnunl&, ~akness, depression, headache 

Ramcve to fresh air. If not breathing, ,lve artificial respiration. Keep wann & at 
rest. (l)uln medical attention. . 
Flush eyes w1 th rU1nln' water for at lca.n 20 minutes, holdln& eye I Ids open. CbUin 
medical attention. 
Ranovo contznlnated clothlnc. Flush affected area with rLnnln& W~Ur for 20 minutes. 
If frrlutlon Mr~lsu. ebU.In modteal Utentlon. 
If conscious, clve lar&e 110Ults of water or milk to Induce vanl tin&• ())taln medical 
1 ttent I on. 

Special Protection Information 
Local ventilation preferred 

Air purlfyln' resplruor approved bV NIC&V~ equipped 'W1th dust, min, fune 
cartrld~~:es. If neeesnrv 
fnt,enrea.ble tloves I EYE PROTECTION Safety _II Uses 

Protective elothlnl as required 

Spill ·or Leak Procedures · 
Stop lc contain leak or spill. If In solid fonn or solution, absorb In e&rth or und w 
shovel Into containers for disposal. If cont~natlon has not occurred, collect far 
reel atm.. 
Cont.-nlnatcd uter .Is toxic to children lc cattle. To~lc to flslr1.t ·lortr"CQncentntlons 

· (~.~1); acsthe~lc critical concentration (O.S ft111); fish t~lclty critical 
et)ft't-entratlcns (300mill}• used as fertllher 01'\ land. 
R.aravo slawty Into a 1ar1e container of W&ter • .Add Soda Ash sii&Miy by stlrrln&e After 
24 hours, decw or siphon Into another container. N:utrallze w1th 6\W-CI. 

Cansull federal, provlnclallc local rc,ulatlons on eh~lcal uste disposal. Mly bt 
possible to neuua.ltze, flush & disperse wtth hr1e quantities of water. Ptty also be 
DOsslble to dhDOse of In a secure unitary landfill site. 

References 

1. s..x, N.l., Oanrerous Properties of Industrial Mltertats,. Sth Ed., V&n I'Cnrand Reinhold, 1979. 
• Tcxtc and HanrdolH Industrial Olanfcals Safety Manutl, The International Tech. Info. Inn., Japan, 1979. 
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Section V - Reactivity Data 

Incompatibility (M•t•rt•l• to Avo.ld) 
AVOID STRONG ACIPS 

HaurdOuS Oecompasilian 01 8yp'adUCII . 

MAY RELEASE CO GAS ON BURNING 

Section VI - Health Hazard Data 
Routl(s) of Entry: Inhalation? 

YES 
Skin? 

NO YES 

Heafttl Hazard~ (Acute WttJ CtwonlcJ INHALATION OF POWDER !-lAY PROVE LOCALLY IRRITATitiG TO 

MUCOUS f.U:MBRANES. INGESTION MAY CAUSE PISCot1rOFT 
AND/OR DIARRHEA. 

NTP7 NO IARC Monogrlphl? 
NO 

OSHA IRegulateCI? 
NO 

EXPOSURE MAY IRRITATE MUOQUS MEMBRANES, 
l~Y CAUSE SNEEZING, 

Medical Conditione 
GenetaJty AQgraYsled bV ~ JU;SPIRATORY CONDITIONS MAY BE AGGRAVATED BY POWDER 

~ and F'nt IJij Proc:.dur. 
EYES-FLUSH WITU PLENTY OF liATEB FOB 1 5 MINIITFS SKIN-FT.IISH HI"rH pr.Er--"Ty OF WATEt-

INGESTION-DRI~'K LARGE QUANTITIES OF WATER. GET l-tEQICAL l.TTENT"totj FOR QISCot.'iFOR
SecUon VII - Precaution• for Sate Handling and u .. 
Sleplto a. Taun., cue MaiWI Ia Fleleuecs 

01 
spied MATERIAL FOAl.(S PROFUSELY, SHO\Tl~L AND RECOVER 

AS MUCH' AS POSSIBLE I RINSE: BEMJ~TNPC:B TO SEilER. 

MATERIAL IS COMPLETELY BIODEGBJ\.DABLE:, 

Wut~a 'Q~ANTITIES MAY BE DISPOSEp OF IN SEWER, LARGE OUN:,'ITIES SHOULD 

BE DISPOSED OF ACCORDING TO I.OCAI, REQUIREME!.!TS mB UON-Hr.zr.ROOTIS DETERGENT. 
P...cautione to a. Tu.n In Handling Md &eoMa STORE IN A DRY AREA TO PREVENT CAXING. 

Other Precautionl NO SPECIAL REQUIIWtEN'l'S OTHER TBAN THE GOQD IliQUST'RIAL HYGIENE: 

AND SAFETY PRACTICES E!-JPLOXEP HITH ANI ·INpUSTRIAJt CHEMICM • 

Section VIII - Control Meuurea 

Rapilwy P•OCIICIIon lSP«<r IPJ DUST MASJ< 

N.A. 
e,_ Pi I C11Jft 

USEFUL-NOT F~OUIRED 
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Genium Publishing Corporation 

1145 Catalyn Street 
Schenectady, NY 12303-1836 USA 

(518) 377-8854 

I Automotive Gasoline, Lead-free 

t: 

I Issued: 1 0/81 Revisron: A, "'" J 

· Sectiorr:L :''·Material.Identification':'):'/:)/):'\'\::(\':<: ::,·':.:, .. , .... ,,, ,,.,.,,,,,, .,., .... , .... ,,,.,,,,,,,.,., .. , ..... , .. ·. · ., .. , .... ,.·.,., .... , ... , ·.·.·· ,,.,, .... : :::.,:., .. , ..... ,,,,,,,,:,,,.,.:::: ''·'' ..... , ... ::,,,,,,, ..... , .... ,.,,, ... , ... , · · · .... , .... , ... · · ,, .... ,... '·> ·:35· 
Automotive Ga.soll.De, Lead-free, Descrtptloa: A mixture of volatile hydrocarbons composed mainly of branche4~hain 
paraffms, cycloparaffms, olefms, naphthcnes, and aromatics. In geDCrll. gasoline is produced from petroleum, shale oil, 
Athabasca tar sm:is, IDd coal. Motor gasolines are made chiefly by cracking processes, which convert heavier petroleum 
fractions into more volatile fractions by thermal or catalytic decomposition. Widely used IS fuel in internal combustion 
CII8iDes of the spm-ignitcd. reciprocatin& type. Automotive gasoline has an octane number of approximalely 90. A high 
content of aromatic hydrocarbons and a consequent high toxicity are also associated with a high octane rating. Some 
gasolines sold in the US contain a minor proportion of tetraethyllead, which is added in concentrations DOt exceeding 3 ml 
per gallon to preVCZlt Cllgiae "knoc:L M However, methyl-ten-butyl ether (Ml"BE) has almost completely replaced 
tetraethyllead. 

R 1 NFPA 
I 2 

~ s 2• 
K 4 
• Skin 
&bsorptioa 

HMIS 
H 2 
F 3 
R 1 

Other Deslgnatiou: CAS No. 8~1-9, benzin, gasoline, gasolene, motor spirits, natural gasoline, petrOl. 
Manufacturer: Contact your supplier or distributor. Consult latest ClsmUcal Wed: Buyers' Guidtf'JI for a suppliers lisL 

PPGt 
t Sec. I 

Cautloas: Inhalation of all%0m0tive gasoline vapors can cause intense buruing in throat and lungs, central nervous system (CNS) 
depression, and possible fatal pulmonary edema. Gasoline is a dangerous fJ:re and explosion hazard when exposed to heat and flames. 

Automotive gasoliDe,lead-trec:• 

1990 OSHA PEIA 
8-br TWA: 300 ppm. 900 mg!m' 
15-min SIE..: 500 ppm. 1500 mg!m' 

1~1 ACGDITLVs 
TWA: 300 ppm. 890 mgJm' 
STEL: 500 ppm, 1480 mgJm' 

1990 NIOSH REL 
None established 

1985-86 Toxicity Data• 
Man, inhalation, TCw: 900 ppmll hr; toxic effects include sense 

organs and special senses (conjunctiva il:ritation), behavioral 
(halluc:iDations, d.istartcd perceptions), luugs. thoru, or 
respiration (cough) 

Human. eye: 140 ppm'S hr; toxic effects include mild irritation 
. Rat. inhalation, LCsa: 300 gtm'/5 min 

• A. typical UIOderD piOiiDe composilioa is~ pantf"IDI. 14" UOIDiliC$, ud ~ olefUIS. The meaa beuclle c:oateat is approximalcly 1.-.. Olher additives illcludc 
IUlflzr, pi!Oiphanu, llld MTBE. 
1' See NIOSH, RTECS (l.X3300000), for llddi1ioaal tmic:ity daJL 

::secuon!:ai%Pfiman.::natam@n:::;:::,::::;;wm;:::w!t;~m;,:ntt:::::mnt::rmr::::':iMi/i:t~m:::t::f::':i':ftM~!:ti:::::':!i@'1iW:(:::;::m::m::;::~:?::nmn::;:;:,:::rf'iMtMMMF'tt¥:!:'J%tiJWW 
BolllD& Pobat: IDitially, 102 "F (39 "C); afler 1~ distilled., 140 "F Delllfty/Spedllc Gravity: 0.721D 0.76 1160 "F (15.6 "C) 

(60 "C); afler 5~ distilled, 230 "F (110 "C); after 901{, distilled, Water Solubility: lasoluble 
338 "F (170 "C); fiDa1 boiling point, 399 "F (204 "C) 

Vapor Daslty (air ~ 1): 3.0 to 4.0 

AppearaDCC ud Odor: A clear (gasoline may be colored with dye), mobile liquid with a characteristic odor recognizable at about 10 ppm in air. 

'SectiOn 4J::,,Fire~amu~:xJ;lOSion Data@i@;;:;wh;::::::;::::::i:::::;;;m:m;::m;::::;mDwt:::::::,;::::;:;:~;,'::::t:;g::::::,::::::;.:·::::;;:t.u:m:;r:::'%\J.H'';;:;::m;:::....:;::u::;::::;n;':::;;;:~::::m;;;o:;::;::;;:;:u: 
Flash Polllt: -45 "F (-43 "C) I Autolp.ltfoa Tem~rature: 536 ID 853 "F (280 ID 456 "C) I LEL: 1.3~ v/V j VEL: 6.'* v/V 

ExtiDp.i.sh1Jq: Media: Use dry chemical, carbon dioxide, or alcohol foam as extinguishing media. Use of wa1er may be ineffective to extinguish 
r~. but use wa1er spray to lcloc:k down vapors and to cool f~-exposed drums and tanks to prevent pressure rupture. Do not use a solid stream of 
warer since it may spru:llbc fueL 
Unusual Fire or [J:plCIIkm Hazards: Automobile guoliDe is an OSHA Class IB flammable liquid and a dangerous fire and explosion hazard 
whc:D aposed 10 heat and flames. Vapon can flow to an ignition source and Oash back. Automobile gasoline can also react ViolcDtly With 
oxidizing qez11s. 
Spedal Fln-flchtfDc Proc:edares: Isolate bazard area and delly cmry. SiDcc fu:e may produce roxie fumes. wear a~elf~taiacd brcalhiJlg 
appamus (SCBA) wilh a tun facepiece opcnted iD pressu!Memand or positive-~ mode, and full proteclive clodling. WhcD !he fire is 
extinguished, use uonsparting tools for cleanup. Be aware of nmoff from fire contrcl methods. Do not release 10 sewers or waterways. 

StabWty/Polymerizatioa: AuiDmotive guoliDe is scable at room r.eraperamre in closed ccmtainen UDder aormal srorage and bmiJillg coaditioDS. 
Hazardous polymcrizl1icm c:m:not occur. 
ChemJcal IacompaUbWUes: Automotive guoliDc em react with oxidizing materials such IS peroxides, nitric acid, IDd perchlorales. 
Co11dlUoDS to Avolcl: A void heat m1 ignition soarcca. 
Hazlrdoas Prodacts or Decompolfticna: Tbcrmal oxida!ive dccompositioa of automotive gasoline can produce oxides of carboa and pctially 
oxidized hydroccboDs. 

c.,.. 0 ''" O...IWilllilla.,...-,.., ___ ,.__ .. ,......,.._.,...,.,.. 



No. 467 Automotive Gasoline. Lead-free 9191 

·--- . .. .. _ __... . per:: eye-coatEt ~use m~-1 __,lish your po • 
Respirator: Seek:PJ'1)fessim:Wadvice prioriD~selediOD liSe. FoDowOSHA respiratorregulatious (29 CFR 1910.134) llld~ if . 
necessary, wear a NIOSH-1pp10ved respirator. There are DO specifiC NIOSH ~-However, for vaporCODCCD~I not immaii
uely dazlgc:rous 10 life or bea.lth, use chemical c:anridgc respiraiDr equipped wilh orpDic v~par c:anridge(s), or a s~licd:';~ resp~. For 
emergcnc:y orDODrouliDc operatiODS (cleaning spills, IUClOr vessels, or ~~Drage links), wear ID SCBA. Waming! Av-pwif'Y"'' rupv1110rs do not 
prDl«:t worU:rs ira txryg~ ai1Mip#rinis. 
Otber: Wear impervious gloves, boots, ipt'ODS.md ganntlets ID prevent prolonged or rcpwed skiD contact. Materials such as ueoprcne or 
polyvinyl alcohol proVide excelleDtlgoocl raisiiDCe for prac.ective clolhing. Note: ResisLmce or specific matcnals can Ylr'J from product 10 

~:;-tioo: Provide genenliDI1 Joc:a1 ezplosioD-proof elhanst ventilaliou sys1ems to maillain airborDe CODCeDtraticns bc:low the OSHA PELs 
(Sec:. 2). Local exbauSt ventiladoD is prefCmcl siDc:e it pret'eDIS cootai:DiDat c1ispenioa ~ro the worX area by c:oncro~ i~ at ~ ~IU'CC. ,,., 
Safety Stations: Make availlble iD lbe wom area awgeucy eyewash SlllioDS. laf~~=-~ ~wen, ~ wasbiDa fiC~ 
Contamiaated Equipment: Remove Ibis matc:rial froDi your lhoes ~=~~ ~r"'?"'""" c~lhmg ~fcm: wearmg. . . . 
Commetats: Never eat. driDk, or smoke iD wom area. Pnctice JOOd byp:ae afler usmg tbis marerial. especially before eatiD&. driDkiDg. 
smokiJI&, UJizlg lhe toilet, or applymg COSZDCiics. 

IMO Sblpplar Name: GuoliDe 
IMO Huard 't:Jass: 3.1 
IDNo.: UN1203 
IMO Label: flammable liquid 
IMDG PKke&iDC Group: U 

JR. Sluat. MS 
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CAr. NU. Battery, 6V, J Type 
r<SDS DATE: 6116192 
CHANGE NO.: 87'5 

FGr Asslstenct, Con teet: 
Rttulattr-y Afftlrl De•t· 
PO &ox ,07 Me&, 1A 5G0ll 

18001 ZZ7-,ZZ4 

HACH COMPANY 
PO BOX 907 

AMES, IA 50010 

E•trttncy TtltDhOftt I 

R.oet.y Mountain Polson Ctr. 
UOSJ 625-5716 

I. PRODUCT IDENTIFICATION 

P'RODUCT NAI£: lottery, 6V, J Ty,. 
CA~ NO.: NA CIEI11CAL NN£: Not ooollooblo 

FORMULA: Not nollcoblo CHEMICAL FAHILVI Not ooollcoUo 

II. INGREDIENTS 

"'"''"''' Cltxl'' 
I'CT: <51 CAS NO.: ISJ5-U·t 

TLYa C1 S •tiMS •• Mn 
HAZARD: Stron1 uUizor 

ZJ•c 

SAIIAI LISTCJ 
P£L1 C: 5 •tiNS II Mn 

I'CTs <25 CAS NO.1 74U-.. -6 SARA• LISTCJ 
TLYI 5 •riMS ZnO fUIIo I'EL: 5 •riMS ZnO flllll 
MAZAIIDI Flo-oblo UlJd! ••Y OOUSI Jrrltotlon 

PotolllUII HylrnUo 
I'CTs <II CAS NO.: Ull-58-5 SAU 1 NOT Ll STDJ 

TLYs Z ariMS .. Uin1 I'ELt z ••IMS oollb1 
HAZAI:D: Vtry eorreal¥tl very toxic 

Mera11r~ 

I'CTs <1.1 CAS NO.I 74St·t7-6 SARA: LIST£D 
TLY: 1.15 •r'"s oun I'ELa 1.15 ••IMS oun 
RcaAs UISI 
HAZARD• Yory tniO •JI JnhoUtlon and akin Uso.,tlon 

Ill. PHYSICAL DATA 

STATEa Ulld A'I'EAIIANCI!t lottory ODOR: Nono 
SOLIIIILITY INI IIATDI lnoolubll ACID1 Insoluble OTHER1 NOt lotor•lnod 
1101\.IMG II'OlNTt 11A Jllf.I.TlMG PT. t IIA SI'Et GllAVITY: IIA •H: llot nollollllo 
V .. "'OR P'RESSUREa Not •••Ucoblo VA~ DEHSITY loJr•lla 11A 

EVAP'OU.TIIIN lA'!l;: NA l£lAL CORROSIYITY - AI.IJII-: No11o STEELt N0110 
STAIILITYa StaUo 
STORAGE: ~UT!IJNSI ltoro In I oool, lrlf •laoo. 

IV. FIRE, EXPLOSION HAZARD AND REACTIVITY DATA 

l"tUH ".1 llot ap•UoaUo IETHOOI NA 
P"L-1 Ll TV LIMITS - LOWEll I 11A Ul'rD 1 IIA 

SUS~"IIILITY TO SP'C»>TANEOUS IEATINO: Nono 
1HOCit UMSITIYITYI No~o AUTDIIINITIIIN ,T .1 NA 
EXTINOUISH!NO tEDIAI tlltor, lrll ~~-leal, aloohol fo .. or oor•on dlOKIIo 
f'!R£10"\.0SJON MAZAI.DS' aurftlftl ••Y fllllll ttta eha•lall lfttrltllafttl er 

t,.e1r e .. llultl•n .,..tlvotl 
HAZAIIDOUS DECOMP. P'RODUCT11 Hoy o•lt toxiC f.,.os In flro 
OXID!ZDI Ill WPA Cololt Hoolthl 2 P"l-aUlltlll I Ruothltlll I 
CONDITIONS TO AYOID1 P"l-s 

V. HEALTH HAZARD DATA 

ACU'Il: TOJIICITYa Not ap•lluUo 
ROUTES OF IEXI"'SURE: Not •••UooUo 
TAll~ ORIAN$1 Not a .. lUUll 

CI«ONIC T01UCIT'tt Mot ••oUoaUo 
ROUTES OF IEXPOSURE: Not •••UooUo 
TAll~ ORGANSt Not ••elloaUo 

CANCfJt JNFORKATION: Not •••lloaUo 
ROUTES OF IEXPOSUREI Not •••UoaUe 
TAIIIIET ORGANS1 Not •••UsoUo 

OYDEXPOSUREt No offooto lfttlol•atod 
f£11 I CAl. CONDI TIIJNS ..-...vA TED IV IEXI"'SURE: No•o 

VI. PRECAUTIONARY HEASURES 

Jolet •••11•••1t 
I'II'OT'Et"TJVE EQUIPIEMTI Not •••UoaUo 

VII. FIRST AID 

•lnutea. ltt•owt oent••lntttd clot,.lnt. 
JNCESTIOW1 Olwt lartt •vant1tltl of water. 
INHA~ATION> Not ooolluUo 

Ctll 'hyalelan. 

C1ll '"Yilclan 1-tdllttly. 

VIII. SPILL AND DISPOSAL PROCEDURES 

IN CAS£ OF' Sf' ILL OA: lltELEASEz Dla•••• ef In an •~,,.owed c:t.a•lctl ltntlf 111. 
DISPOSE OF IN ACCOIUIAHCE tilTH ALL FEDERAL, STATE, liND LOCAL REGULATIONS. 

IX. TRANSPORTATION DATA 

D.O. T. PROP'ER IHI"IMG NAI£: Not Currently Rorulatod 
HAZARD CLASS: Not ap•llcablo ID: NA 

I.C.A.O. P'ROI'ER SHII'I'INO NAI£1 Not Currontly .. suletod 
HAZARD tlASS: 11A ID: 11A OROUI': NA 

t.H.O. P'ROP£1! SHIPPING NAI£: Not Currently heulotod 
HAZARD CLASS: Nlo ID: Nlo OROUPI Nlo 

X. REFERENCES 

II TLV"s T~rtsftold LI•Jt Vtluu and llolorlcsl E:xoosuro lndlcos for 191111-
l;n • .,._orloon Coftforeft .. of Gnornaontel lndustrlll Hllllonllts, 1911&. 

21 Air Conta•Jnents, Fodorol Rills tor, Vol. 5,, No. 12, Thurldoy, Jonuar" 

It, UU. ••· 2352-Zt&S. 
Sl Voft4or lllfar .. tloft. 

SI'ECIAL NOT'fl Thll ohtot II •rlfldod for your lnftr•otlon onlJI. Thll 
••ttory u on ortldo aftd, as auch, 11 not subJoot to tho OSHA Hozord 
to•.ar.laetlln Starulare r••ulr•••nt for '''''rlt.lon ef 1 ••t•rlal. sataty 
lito shoot. AI an ortlolo, tftls Uttory ond Its oontonts aro 110t suDJoct 
to tfto ruulroa ... ts of thO boriOIICJI I'Unnlnl lftd co-ulllty R11M-To-J.11ow 
Aot. 

'TW 1-TICIN CONTAINED tGE!N IS lo\KD ON DATA CONS!De:IIED TO R: ACCutA'!l;. HIIII!VO, NO IIAIIRANTY IS IEXP!t!:SSED OR !~LIED 
U...oaDtNO TME: ACCIJtACY OF TME:SE DATA OR TME: IIESUI. T1 TO R: OITAINED P"IIIIN TIE USE THIIJIEOF. 

ICJ HACH CO. UU 

Hoi~ Ev••••• ., ZH, IIIII N-r 1, R:LO!_,. 'AG€ I OF 
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:ISDS 1739 

U.S. DEPARTMENT OF LABOR 
Occuoat1onal Safetv and Health Adm1n1s~ra~1on 

MATERIAL SAFETY DATA SHEET 

Recuired under USDL Safetv & Health Regulat1ons for Sh1o Reoa1r1ng, 
Shiobullding and Shlobreaking (29 CFR 1915. 1'916. 1917l 

SECTION I - GENERAL INFORMATION 

Allegro Industries 
6403 E. Alondra Boulevard 

Paramount, CA 90723 
(213) 633-4861 

---------------------------------------------------------------------
PRODUCT NO: 3001 Alcohol Free Towelettes 

Chem1cal Name & Synonyms: Benzalkon1um Chloride 
Trade Name & Synonyms: BTC. Zeohrian Chlor1de 

Chem1cal Fam1ly: Amide Salt 

-------------------------------------------------------------------
Preoared by: Thomas J. Johnston Date: 121101:92 
---------------------------------------------------------------------
Hazardous mixtures of other Licuids,·Solids or Gases: N/A 
Percent: N/A 
TLV Unit: N/A 
---------------------------------------------------------------------

SECTION II - PHYSICAL DATA 

Boiling Point <Degrees Fahrenheit>: 212 
Vaoor Pressure Cmm Hg): 23.8 
Density (Air = 1 >: 0.997 
Solubility in Water: very Soluble 
Appearance & Odor: Colorless liauid, faint medicinal odor 
Soecific Gravity (Water = 1 ): 0.999 
Percent Volatile by Volume (X>: 99.9X 
Evaporation Rate (lfA = 1 >: 0.11 

SECTION III - FIRE AND EXPLOSION HAZARD DATA 

Flash Point <method used): 175 Degrees Fahrenhelt Flammable Limits 
IASTM D93-78) 

Ext1nguishing Media: Water. C02 , Dry Chemical 
Soecial Fire Fighting Procedures: None 
Unusual Fire and Exolosion Hazards: None 

Page 1 of 2 



SECTION IV - ~EALTH HAZARD DA 

Threshold Lim1t Value: None l1sted 
Effects of Overexcosure: Eye Irr1tant 
Emergency & First Aid Procedures: 

Ingest1on - N/A Inhalat1on - N/A 

Benzalkonium Chloride 

Sk1n - N/A Eyes - Flush w1th water 

SECTION V ~· REACTIVITY DATA 

Stability: Unstable C 
Stable ex> 

Incomcatability CMaterials to Avoid>: None 
Hazardous Decomcos1t1on Products: co. C02. H20 
Hazardous Polymer1zat1on: May Occur t > 

Will not Occur Cx) 

SECTION VI - SPILL OR LEAK PROCEDURES 

Stees to be taken in case material 1s released or sc1lled: Flush 
w1th water to drain or absorb w1th inert absorbant. 

waste d1scosal method: Dry absorbant and landfill. Not a hazardous 
waste. 

SECTION VII - SPECIAL PROTECTION INFORMATION 

Resciratory Protection CSpecify Type>: Not reouired 
ventilat1on: 

Local Exhaust: Not reauired 
Mechanical: Normal air changes 

Protective Gloves: PVC gloves 
Eye Prctect1on: Safety glasses 
Other Protective Eauipment: Not reauired 

Scecial: Other 
Other: N/A 

SECTION VIII - SPECIAL PRECAUTIONS 

Precaut1ons to be taken in handling and storing: Normal handling and 
storage procedures. 

Other precuations: None 
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Genium Publishing Corporation 
MaJeriDJ Safety DDI/J SJIJe~ts Collection: 

<§P 1145 Cmlyn Street Sheet No. 316 
Schenectady, NY 12303-1836 USA Benzene 

(518) 377-8854 
Issued: I Ins Revision: E, 8190 

Section L MaterialldeDtification .. 32 
Beueae (C,l:f,) Deatpdaa: Derived by bxtioul distilWiozl of aw tar, hydrodeal.kylllioD of r.olueae or pyrolysis ot R 
gasohDe. c:aWytic rdormillg of peaolc:um. IDI1 ~WioD of r.olucac by ciisproporUoaal ruction. Used IS 1 tuc:~ 1 

1 NFPA 

I 4 ~ cbemical ~t; 1 sol'ftDt far IWJe Dumber of IDIICrials such IS (caints. plastics. rubber, inks, oils. md fats; in mmu:rac- s 2• 3 
~ pheDo!, cdlylbcazcDc (for~ 1110110JDCf), DittobcuzA:De ( or IDiliDe), ciodecylbeDzalc (far deta)cD~oh:ex- K 4 2 0 
IDe ( or DY~), chlorobeDZI:De, diphCDyl, benzene heuchloridc, maleic anhydride, bcmcue·sulfoa.ic acid.: . . .lealtbcr •Still • 
liDolc:um. oil claUI.. ~ IDd lacq~; for~tiDg md ~thognpby; ~ d:y cleaDiag; ill adbesives IDd caa.Uilgs; for ' ~ ~~ ~ m=tific•nca; IS I:= IICilt; m lbe lZrC ixldusay; IDd. m shoe faaarics. Bcnz=c has bccll bazmeci IS 1D 
~t m producu iDII:Dded far uscbaldasc IDI1 is DO loDger used ill pesticides. HMIS 

H 3 OU.er ~CAS No. 0071-43-2, bcazal. cariJoD oil.I:OII Daphth&. cyclohcuzri=c, mmcra1 Daphth&, Dilntio11 F 3 
R 0 beaz=e. pbeDe. =hydride. pyrobemDL 

Muuafldlll"r. yoar supplier or diltriblllDt'. Comult lhc lar.cst C~ BI&YD'r G~Ji,de('f> for 1 sapplicr1.1W. PPCit 
Caudoas: Bc:zzz=e is 1c:oafirmrdlu.lmt.& CDTrinDrtn by the IARC. Clvrlrti& IDw-level o;ponlTe mrry aD~.X CIIN%T (Ia~) and baM 

tS.:..8 

""""""'...,c. willa iltiw'JIDbiDod-fomtil&r ri.urle.lt is abo 1 dlllgcrous fire bazan1 wbcD exposed co hcatarflamc. 

Section 2. .... 1Dgredients:and Occupational Exposure Limits · .· .. ·.:·>:-:. 

Beur.ene, c:a 1001.• 
1919 OSHA PELa 1919-90 ACGIH J..91S.U Tosidty Da~ 
(29 CFR 1910.1000, TableZ..1·A) TLV-TWA: 10ppm.32mgtm' MID. oral, lDIA: SO mg/kg; DO toxic eft= DOII:d 
1-hrTWA: 1 ppm,3 ~ MID, iDb.alatioD. ~; 150 ppm j.ltbi.Jed iJ:Ire:mimeDtly 0~ 
15-miD SI'EL: 5 ppm. 15 ~ 1 )Till I Dumber 0 cliscmc, X~ doles affects tbc 

blood (otbcr cbclps) Gill DUU'ieioaal ad JIOII mcubo-
(29 CFlt 1910.1000. Table Z-2) 1911 NIOSB llEL& lism (body~ illaasl=> 
B-hr TWA: 10 ppm TWA: 0.1 ppm. 0.3 mgtm' 

Rabbit, eye: 2 mg ~over 2A brprocluca ~ 
iiriWioD 

Aa:cprab.lc CciliD& Coacemralioa: 2S ppm Cci1iDg: 1 ppm. 3 mgtml 
Acceprab.lc Ma•jmgm IUk: 50 ppm (10 miD)t 

• OSHA 29 CFR. 1910.1000. SllbpalZ. .... dllllbe fi-.1 '--...s.ni i1129 CFJl1910.1021 apptia 10 all ..... ._al ~-ID tMazaa GCqlt ill-
• t JJ""II r:tl.....,.wa.. a,._..- ,.,.....,.ty lllldla'lbe aaioa le¥al (i.&., clilaibaliaa ad lila llffDela, aaled cwraiwn ad pipelmla. cab pra$laiaa. 
ail ad PI drillillc ad JMoductici&. aauralpa ~ &ll:llbe ~ adaliaa for liql&iiS ll:lilllnl); forlbe a&:llplld llllln;....._lbl.__lilllillill 
Tab .. Z..llppiy. 
t A: ..... nwzjnmm pat *-lbe acmpcablc Clliliq WADIZICIII for 1111 1-Cibift. 
~ See NIOSH. la'!1:S (CY1.aa:JOO), for a.t.t;,.;, .a~ irritlliw.. Dlllli¥e. · """*ipiDc;, ad laU:ay dilL 

Section::J.':.Physic:alnata ,,: : .: . : .. . ·.:-:-. . .. ..... ': ·' .... :.'.' :·,- ·,:<;· .. ··':. ···>·;,. . .. ·.··· · . .· ..... 
···.·· . , .. .. •· 

Molecalar Wetpt: 71.11 BoiUDc Pobd: 176 "F (10 •8 Meltt'1v ro:::2 "F (5.5 • = GrnttJ <15 ·04 ·o: o.a111 
Vapar : 100 mm ~ 1179 "F (26.1 •C) ater Solab~ SlightlbdO.lBO &1100 B ol~ H,O at 2S -c) 
Vapar ~•1): 2. IJ&IVoladle by: Volaml: 1 
£qporadDa (Et!llr c 1): l.B v~ o.i5461 mPa at20 ·c 
Appearaac:e ud Odar. A coloriea liquicl with a chaziCIIerisUc: sweet. lrOIDibc odor. Tbe odor recopjtioD lbmhold (1 OOio of pad) is appn:~lti· 
mazJy 5 ppm (11Z1fa!:ipecf) in air. Odor is 110t ID ldcque wamiDg of hazanl. 

Section 4 •.. rue and Explosion Data. ,.'· .. .·.·. ·. ·.·· ... ,·,•, . . .. 
Flub PoiDt: 12 "F (-11.1 ·C). cc I AldDipitioa Temperature: 928 r (498 "C) j L£L: 1.3fl, Y/V l UEL: 7.1'11 'f/V 

~ M..U.: U1e dry chemical, foam, or carboll diaDic 1D CXJ:iDpish beazeDe fir-.. Wlll:r IDlY be iDcffecti~ U ID ~ 
agent siDCC it C1D ICaJIIa' IDI1 spread die fiR. UIC water spray 1D cool fire.Upoled containm. fiush spills away from CltpOCIII'CI. dispcnc bCDaDc 
~.IDd~l:IOIIDCl~ID IIDp 1D ~ be11Jae .leak. UDDIII&I or laGoD iblaids: C~~ZZDe is a IB flammabil? liquicl. ~ COIICeDimioD a:cerd~ ~~ JIPDII is caasidend 1 ~. 
fiR cxpJoliorz hazard. Bezaae ~apo_r is barier thaD air IDd Clll collect m low 1~ ~or ~.1 ~au iiDJilOD 10urce IDd ~ ~Ye 
IDd flammable bal:zcDe npar-v mw:an:a Clll easily form.l1 room II:Uipti1114e.,..,D•te Ill JllldiGD 10~ where beD:te:IIC JS.-1. or 

~ :=~ J'rooadar.: bolate bazlnl area IDI1 dclly Cilley. Siza fire may proclw:c IDlUc fumes. wear I .IClt~ ~ ==-( A) wilh a full faccpiecc ~ iD lbc ~-demalld or pos:iti-ve-prc:uarc modi= IDii fulll::':: eqUip!IICDf.. SlniCDiri1 
1 prolliCiiYC clothillg provides limilciCl prviiiCDOD. Stay out of low II'CIS. BC awm of nmofl from C011ZZ'Cl mer bods Do DOt~ ID 

sewers or Raoff co aeMr caD c:reo:·110llalioD. ~ IDd ~losioll hazllrd.. 

Sectioa5 --a ctim Data ··::··· 
.. . ·:···· 

.. •.·-: ··,· .... . ......... ·,·.· .. · .... -.: . .·.·.·.-::·· .. .•.. ,, ea y.: .·· 
SlabWty/Polyalerillltl: 8c:m.cDc is Dblc at room rcmpc:nmre iD closed am ramen aDder DOnDil sr.oncc IDd. baDd.liDI CODdiliODs. Hazardoas 

~~c:= 8cmeDe explodes OD coataCt with d.ibonDe. penDIDIIDic acid, bnJmiDe ~raflaoride. ~~acid. and 
pcro~ a:id.l1 ipila OD c:omact widl d.iox~ clifbmridc. d.ioxJICDYlldlfiaorobar'IIE. ~~ad IOd.ilam ~~ 
+ waer. Bcllzalc faniJIICDIUiYC. QP~ IIIWift wi ioctiDc ~ omae.liqllid ~silver . mcrr~r:=-Dilnl: 
Kid., ad ..me pcaWlDaride + pot.u.lillm mccboxidc (apkxtcs abo-.e 30 "C). A Yi~ or iDcr:w"!"""' ~ ~~ ~. ~ 
lrillDaridc. llnlliam ~ mS byl:lrDp:D + R.aDey llicRl (above 410 "F (210 C)J. Bcazac uiDCOIIIpiDblc w:~m orichzma lllllaills. 
Coadl!tcww ID Aft~~~: A1'aid bci11Dd ~ IOai'CeL . Baar*- frod.u ol J)a: MpuctU••: ThcnDa1 cWdati-.e decompasitim of bc:az1t11c C111 procbiCC IDU: piCS 11111 ftPOI'I IIICh a ClltloD 
~ 
c:.,..-eawoa...,.....~ 

----...---..-..,_..·~ 



Benzene 
'.;o. 316 Benzene 3,90 

Section 6. Health Hazard Data 
carcii!OgCD.IC:lty: Inc ACG!H, oSHA. a.oo IARC hst beUieiic as. ~spceuvcly, a supcct.cQ hw:n.a.n camnogen. a c:aoc:er nmrd. . Da.scc on 
suificia~t numm ana amma.1 eVJdeuce. a numan c:amnogen cGroutJ 1 ). 
sum.m.an or Rl.sks: Prolonged skm con~t or exc:esStve mhalauon of be!l%.ene VZ!X'T' may cause headache. weakness. appeate loss, IDd fatigue. 
The most· unponant health hu.artiS are cancer ( leui:ctmal and bone marrow damage wtth InJury to blood-formmg assw: from chrome low-level 
exl)()surc. Higher level exposures may unw.e the ~S!'UUlfY tract md cause cet~lral nervous system CCNS) deprcss1ou. . 
~edica! Coadltioas Agp2vaced by Long· Term Eiposure: Exposure may worsen aliments of the hcan. iWlgs. hver, kidneys, blood. mel CNS. 
T~t Orgaas: Blood. c:enaal. nervous system. boue ma:row. eyes. upperrespuulry traCt. and skin. 
PrtmaM Eatn Rouus: Jnha.Wion. skin am~L 
Acute Errects:" SYmPtoms of acute overextiOSure mc:lude imtalion of the eyes. nose. and ~~ tnct. bruthlesmess, euphoria. DIUJel. 
drowsmess. headi.chc. dirTiness and illcoxicauon. Severe exposure may lead to c:cnw!stons anci~U~CCttsCIOu.mcss. SkiD amtact may cause a 

~r:s£J:=~tenn chro!lic e~ure may result in mmy blood c1isorders rangmg from aplastic anemia (m inability to form blcod cells} 
to leukezma. 
FIRST AID . 
Eyes: Ciem.iy lift the eyelids mc1 flush immediately mc1 c:oulinuously wtth flooding amoum.s of wau:r IIZ1Iil trmsponcd to 11:1 rmgeax:y mcdica1 
facility. Comuit a physu:~m•mmc:dmely.. . . . . . 
SkiD: Qu.id:ly remcve conramm"ed ciothing. lmmed,tely rmse wtth floocimg amounts of wau:r for at least 15 mm. For reddezled or blisrl:red 
skin. comuit a physu:i.m. Wash affected area wtth soap mel water. • 
InhaiaUon: Remcve exposed pcncn 10 fresh m. Emerga~cy pmotmel should protect Jgainst il:l.haWioD exposure. Provide CPR to lllJ'PCX1 
brcatlung or CU'CulaD.ou as necessary. Keep awake md lrZD.Sport 10 a medical facility. . . . . . . . 
Ingescton: Never gtve IDytbiDg by mouth to an WICmiSCIOUS or c:ot1vuismg person. If mges=., d.o n« iltd.lu:% lo'Oflllllllg smce aspniWii may be 
fatal. Call a physiClm immc:di•tely. 
Alter nm aid. get appropria&e ill-plant. paramedic. or community medJcalsuppon. . . . 
Pbnldala's Note: Evaluate ctutmic exposure wtth.a CBC. penphenl smear. mel retu:ulocyt.e c:cunt for SliDS of myeloto:llaty. Follow ap my 
early ind.ic:aiDt'S of leui:am& wtth a bout mmTDW btopsy. Urmary phenol C:OUJuga.tes may be used far biolog1cai momrcrmg of rea:zn uposu:e. 
Acute mmagement u pnmmly supporuve for CNS d~ion. 

Section 7. Spiii,.Leak • .andDisposal Procedures 
SpiWLeak: Duaf'l lllld pr~ cz bDr:uM ~pill t:tmlrol aNi colllllUrMIUIIrc plim tSCCP ). Noaty safety periOimCi. evll:tWe allllT!!!!I!C'ftle:ry 
persmmeL. etimm•re all beat m4 igDiticm sources. and provide adequate vennlaaon. Ceanup pa sowx:l should protect against v.., inbeletina eye 
CODtact. &Dd skin absorpaon.. Absorb as much benzene as pomble wtth m men. ncnx:ombuslible mmnal. For large spills. dikE frr &bad of spill 
aDd contain liquid. Use IIODsplrtiDg IDOls to place wute liquid or absorbezlt into closable c:ont.ai:ncn for disposal. Keep waste out of c:cmfillec1 
spaces such as sewers. Wl1trShl:ds. mel wuerways becaiUIC of exploston cianger. Follow applica.ble OSHA regulanons (29 CFR 1910.120). 
D~ Conract your supplier or a J..icensed con~rXtor for detalled recommendations. Follow applicable Federal. state. miloc:al rqu1IZioDS. 
EPA Desip.adons • 
1..is=1 as a RCRA Hu.ansoas Wute (40 CFR 261.33), Hu.ardous Waste No. U019 
Liste4 as a CERCI...A Hazarcloas Suhstmc:e• (40 CFR 302.4), Rcpanable Qu.wity (RQ): 1000 lb (454 kg) [• per Clem Waru A.c. Sec. 307 (a}, 

311 CbX4),112; IDd pcrRCR.A. Sec. 3001] 
SARA E%uaDI:ly Huan1ov.s Substmce (40 CFR 355): Not listed 
l..is=1 as SARA Toxic Chemical (40 CFR 372.65) 
OSHA Desipadoas 
Listed as 11:1 Air Contminmt (29 CFR 1910.1000, Tables Z·1·A and Z-2) 

Section 8. . SpecialProtection Data .. · 
Goglts: Werrprcteaive eyeglasses or chemu:ai safety goggles, per OSHA eye- mc1 face-prozcticn reguWiaD.s (29 CFR 1910.133). 
R.espl.raiDr: Seek proteui:mai acivice pnar to respirator selecnan m1 ase. Follow OSHA rcspuCbi regulltioDs (29 CFR 1910.134) IDd.. if neces· 
my, war a NIOSH·Ipp!Oftld resp~ntor. For emtf8CDCY or noarauane opena.ons (ciemmg spills, reactor valtls, or srcngc amla), wear Ill . 
SCBA. W IZTJiing! Air-purif'Jilfl rupir11111n dD IIDC flrot«< worlrzn ill ozyg-«{Jcimz tltlftMplwra. 
Otber: Wur ~ous gklva. boots. aprom. mel giUDtlcu to prevent Ibn camact.. 
Vendladoa: Provide general md loc:al explostOD-prOOf venD.l.aticm systemS to m.amtam alrbom: ~at least below the OSHA PELs 
(Sec. 2). Local Wwlst v~ is ~fc:rred since it ~"=II c:omaznmmt cUspcn&oa IZ1ID tbc wort 1ra by c:onU'OlliDg illt ill samc..'IGJ) 
Safety Stations: Make available m lbe wort ara emergency eyewash SWIODS.. safety/quick~ showers. IDd -w~ flcWiia. 
Conram.lllated EquJpmeat: Never wear contact 1alsa in tbc wort area: soft lenses may absorb, IDd allletlses CODCCDIZ'Ite, ir%ita:ml. Remove Ibis 
ma11:na1 ~= your shoes md equipment. LaUZid.er c:ontminared clothing beftft weanzll. 
CoiiUIIeDIS: Never eat. drink, or smoke in wort areas. Practice gooci penon&.~ hypeuc aiter using this malleria1. especially befare ccizl& c1rin1r:iz1i. 
st:DOkinl, usiJ:IR the toilet. or ~lYinst cosmetics. 
Section 9.-· Special Precautions·and Comments 

MSDS C•Url• all..-: 1.2.12.26. 73,"-94,100.101.103,109. 12A,126.127.132.114.136. 131.139,1~3 
.......,..lily: MJ AD--. BS: .._.. Bnlee am-: DJ Wll-.. CH: Me116cal am-: MJ U!lf&L MD. MPH: E.- 111: JR s-K.MS • 
~., • .,a-........ ~--------,._..,._.,.__,...... .... --------........... -~-..-. . ....._ ________ ., ____ a-..._c:.,-_____ --- _____ .....,.,_.._ .. ..,._ ... ,._.._,.,..... .,._ 



- , . . ~ "=.J --, • -:.-pr,., Cl --- ..... 

::?n:..rafil-- :9ss suPELco ~-,...:~e:-. 2UP=::.co Pl\M :::~r.L::EONT:E, -;.:.. :.5s.z::;,-oo4P.z/s 6 
.:...LL ~IGH'I'S RESERVED :-:·IX 5:.0-6":'0-3600 

:US~OMER P.O. NO. 

:A'l'E "7/13/94 

SEC'!':!ON : -GENERAL 1~~FORMATTON 

::.;TAI.::G NO 40004 (REORDER PRODUC': BY ':~IS l\0. ) 
?RODUC'!' NAME BENZENE, lXl!-lL I :1~0H I SOOOtiG/i•lL 

DATA SHEET NO !400040 
BENZENE 

::?CRI>lu.W.. ;.r:Xl'UR! cOru'ltiLA ~'I'E!GH:' 
:As NRTECS 
SYNONYM .!.NALYT!CAL S'!ANDA..'\D IN lll.!!:n!ANOL 
:•:ANUFAC:-L"RER SUPELCO IZ\C. ?HONE Sl4-359-3-t4l 
ADDRESS SUFELCC PARK, EELLE~ONTE, PA 168.23-00'8 

I1E:'!HANOL 

SEC;ION II - HAZARPOUS INGREPIENTS Of MIXTURES 
CH!M I CAL NAME 

COX.IMON NAME - PERCENTAGE - CAS # 
(FORMULA) - PE~(UNITS) - TLV(UNITS) 

LDSO VALUE - CONDITIONS 

PAGE 

:·jETP-WOL ~9-100 67-56-1 
CH:30H :GO :llG/M3 .21'.2 MG/M3 

5626 MG/KG ORAL RAT SEE FOOTNOTE(6) 
BENZENE 

3ENZENE 0.5 71-43-2 
C5H6 l PPM l 0 PPM 

4894 MG/KG ORAL RAT SEE FOOTNOTE(2,5,6,7) 
FOOTNQ'!ES 

2 CLASSIFIED BY IARC AS A CLASS 2A CARCINOGEN. 
5 OSHA REG'ULA'IEO CARCUlOCEN, 29 CFR 1910. 
6 SUBJECT TO "1'HE REPORTING REQUIREMS:l\~S OF SARA Tl'I't.E Ill I SEC'I'ION 313. 
7 CLASSI=IED EY NTP AS A GROUP A CARCINOGEN. 

SECTION !!! • ~HYSICAL DtJA 
BOIL!NG POINT 65 C MM MELTUJG POINT .. 98 C 

MM C VAPOR DENSITY l.lO C {AIR;l) VAPOR PRESSURE: 100 
SPEC!ziC GRAVITY .790 
WATER SOL~!LIT~ 100 
APF~~CE CLEAR COLORLESS 

G/ML C (WATER=l) PERCENT VOLA'l:ILE SY VOLUME 100 

?LASH FOIN'l' 50 

~'IINGUISHING MEDIA 

C02 
DRY CHEMICAL 

- · ALCOHOL FOAM. 

!:VAPORP.TION RA'l'E >1 (E'l'HER=l) 
L::QUID 

~EC!!Ol'l IV - ~lR! bN!> EXPLOS!ON HAZARl) D~.'IA 
F FLAMMABLE ~IMITS LEL 

SPECIAL FIRE fiGHTING PROCEDURES 

6.0 t1EL 

WEAR SELF CON'!AINED EREATHING APPARATUS WHEN FIGHTING A CHEMICAL FiltE. 

UNUSUAL FIRE AND EXPLOSION HAZARDS 

N/A 

36.5 



:ATALCG ~0 4000~ (REC~~ ?~CD~CT 
:?RODUCO: NAME EENZE:NE, :.:UML, :·!:::OH, ~OOOt.:G/:1!. 
~ATA SHEET NO :~00040 

~E:NZE.NE 

.,. CONTHlUED * 

1:::·.· -·~T'!:' -- -·---

S~CT:IJt-1 V - :-t:::A::::-1 ::.~V.RD ~A.TA 

!:.~50 3628 :1G/KG ORAL :..AT ":.LV .:52 
?EL 260 :1G/M3 

ENERGENCY AND F!RST AID PROCEDtmES 
EYES 

FLUSH EYES WITH WATER FOR 15 r-IINUTES. 
~ONTACT A PHYS:CIAN. 

SKIN 
FLUSH SKIN WITH LARGE VCLUMES OF WATER. 

: !·:HALAl' I ON 
:mllEDIATELY HOVE TO FRESH A!R. 
IF SREATHING STOPS, GIVE ~~T!FICI~L KESFIRAT:ON 
CONTACT A PHYSIC:AN 

INGESTION 
NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON 
NEVER TRY TO ~~KE AN UNCONSCIOUS PERSON VOMIT 
GIVE 2 TABLESPOONS OF BAKING SODA IN A GLASS OY WATER 
PRESS FINGERS TO BACK OF TONGUE TO INDUCE VOMITING. 
IMMEDIATELY CC:"-lTACT A PHYS!CIAN. 

EFFEC~S OF OVEREXPOSURE 

HAlU1FUL. IF INHALED 
MAY EE FATAL :F SWALLOWED 
CONTAINS NATERIAL(S) KNOWN '!'0 THE STATE OF CALIFORNIA TO 
CAUSE CANCER. 
3EADACHE 
NAUSEA 
GASTROINTESTINAL DISTURBANCES 
REPORT~ HUMAN CARCINOGEN. 
CARCINOGENICITY - INDZFINITE IN ANIMALS, 
BLINDNESS 
LEUKEMIA 

SECTION VI - REACT!VlTY DATA 

S~AS!L!TY STABLE. 

CONDITIONS TO AVOID 

N/A 

PAGE 

MGfM3 

. . 

2 

.., 
I 

file://-/TALCG


=,-.l/5 
~:x s:c-670-3600 

:.;.TE 

:::A'IALCG :·!0 4000~ (RE:JADER F~CDTJ:':' :SY :-:-:I~ 
.::?.ODUC:' ~:t..r1::: EENZENE, :.:nM:.., :1ECH, .:OOOtiC/;'<JL 

:·ATA S:!EET !'!0 :400040 
5ENZENE 

,.. CO:--!TlN:JED * 

:NCOMPATI::SILI':'Y 

OXIDIZING AGEN'!S 
CHROMIC ANHYDRIDE, LEAD PERCELORA:~. P~RCRLGRIC ACIDS 

HAZARDOUS DECOMPOSITI:~ ?RODUCTS 

N/A 

~AZARDOUS POLYMERIZATION WILL ~OT QCCUR. 

:ONDIT:ONS TO AVOID 

N/A 

SEC-!ON VII - SP!LL CR LEAK PROCEPUBES 

STEFS 'rO BE TA.k"EN IN CASE MATERIAL IS RELEASED OR SPILLED 

~~~ UP WIT~ ABSORBENT MATERIAL. 
VEN'I'ILA'I'.E AREA. 
ELIMINATE ALL IGNITION SOURCES. 

WASTZ D!SFOSAL !1ETKOO 

COYJl'LY \-1!'I'H ALL i\?PLIC>.BLE FEDER.;L, SI'AT:;;, CR LOC/o.L REGULA':'!CNS 

RESPIRATORY PROTECTION (SP~CIFIC TYPE) 

WEAR fACE M~SK WITH ORGANIC VAPOR CANISTER. 

PROTEC~!VE GLOVES 

WEAR RUBBER GLOVES. 

EYE PF.O'n:CT I ON 

r7EAR ?ROTEC'l'!VE GLASSES. 

VENTILATION 

USE' ONLY IN WELL VENTILATED AREA. 

PACE .3 



-- ·:-..! .:.:=::=-7=~·1 ~-=~~·:: 
-''-'"?.=:!..C"". ~: :::. ~UPELCC ~.;FJ< :S:SI.I.J:::FONI'E:. : ;._ : ~2.::: -GG.;.a F. s.-s 9 

:·,-~x ~ :..o-.:.70- 3600 

- -~:3/94 PAGE 

:.=-.TALCG >lC 40004 (?..EORDER. PROCUC!' 5"! '::!!S 110. ~ 
_:~oDUC':' ~lAt-lE EENZ.ENE, ::Gr·lL, ::EOF., SOOOUG/:·lL 

-.-ATA SHEE':' !-10 :::.;00040 
3ENZE!'1E 

., CC!':'I!:l:JED •• 

~PEC!AL 

1-l/A 

Cl'EER P.F.OTEC':IVE :SQUIPMEN'l' 

N/A 

SECTION IX - SPEC~AL PRECAUT!ONS 

:~ORAGE roNP HANDLING 

~EFRIGERATE IN SEALED CONTAINER. 
KEEP AWAY FROM OXIDIZERS. 
!.:EEP .a. WAY FROM IGNITION SOURCES. 

OTHER P?.ECAU'l'!ONS 

AVOID EYE OR SKIN CONTACT. 
AVOID EREATHING VAPORS. 

WHILE ~~ INFORMATION AND RECOMMENDAT!ONS SET ;oRTrl HEREIN ARE BELIEVED TO BE 
:;cCURA':E AS CF THE DATE EEREOF, SUPELCO, INC. MAKES NO WARRANTY W!'IH RESPEC':' 
:~RETO A}ID D:SCLAIMS At~ ~!ABILITY !ROM RELIANCE THEREON. 



COPYRlGHl ~~b~ SUP~LCO, ~NC. SUPELCO PARK BELLEFONTE, PA 16823-0048 2~~ 

ALL RIGHTS RESERVED TWX 510-670-3600 
CU~TOMEH P.O. NO. 52593 

DATE 5/25/93 MATERIAL SAFETY DATA SHEET 

SECTION I -GENERAL INFORMATION 
CATALOG NO 40136 (REORDER PRODUCT BY THIS NO.) 
PRODUCT NAME BROMOCHLOROMETHANE 5000UG/ML, 1ML 

DATA SHEET NO I401360 
BROMOCHLOROMETHANE 

FORMULA MIXTURE FORMULA WEIGHT 
CAS NRTECS 
SYNONYM ANALYTICAL STANDARD IN METHANOL 
MANUFACTURER SUPELCO INC. PHONE 814-359-3441 
ADDRESS SUPELCO PARK, BELLEFONTE, PA 16823-0048 

SECTION II - HAZARDOUS INGREDIENTS OF MIXTURES 
CHEMICAL NAME 

METHANE, BROMOCHLORO
BROMOCHLOROMETHANE 

CH2BRCL 

COMMON NAME - PERCENTAGE - CAS # 
(FORMULA) - PEL(UNITS) - TLV(UNITS) 

LD50 VALUE - CONDITIONS 

0.5 
200 PPM 

5000 
METHANOL 

METHANOL 

MG/KG ORAL RAT 

CHJOH 
5628 

260 
SEE 

99-100 
MG,IM3 

FOOTNOTE(6) 

200 

262 
MG/KG ORAL RAT 

FOOTNOIES 
.~. SUBJECT TO THE REPORTING REQUIREMENTS 
\. 

OF SARA TITLE III, SECTION 

SECTION III - PHXSICAL DATA 
BOILING POINT 65 C MM MELTING POINT -98 C 

P."-GE 

313. 

1 

74-97· 
PPM 

67-56 
MG,IM3 

MM C VAPOR DENSITY 1.10 C (AIR=1) VAPOR PRESSURE 100 
SPECIFIC GRAVITY .790 
WATER SOLUBILITY 100 
APPEARANCE CLEAR COLORLESS 

G,IML C (WATER=1) PERCENT VOT .. ATILE BY VOLUME ~ 0 

FLASH POINT 50 

EXTINGUISHING MEDIA 

C02 
DRY CHEMICAL 
ALCOHOL FOAM. 

EVAPORATION RATE >1 (ETHER=1) 
LIQUID 

SECIION IV - FIRE AND EXPLOSION HAZARD DAT~ 
F FLAMMABLE LIMITS LEL 

SPECIAL FIRE FIGHTING PROCEDURES 

6.0 UEL 

WEAR SELF CONTAINED BREATHING APPARATUS WHEN FIGHTING A CHEMICAL FIRE. 

UNUSUAL FIRE AND EXPLOSION HAZARDS 

THE FOLLOWING TOXIC VAPORS ARE FORMED WHEN THIS MATERIAL IS HEATED TO 
DECOMPOSITION. 

l.' 

3 . 

http://SUPt.l-.CO


DATE 5/25/93 MATERIAL SAFETY DATA SHEE' 
Bromochloromethane 

.TALOG NO 40136 (REORDER PRODUCT BY THI; 
-~ODUCT NAME BROMOCHLOROMETHANE 5000UG/ML, 1ML 

DATA SHEET NO I401360 
BROMOCHLOROMETHANE 

* CONTINUED * 
HYDROGEN CHLORIDE, HYDROGEN BROMIDE. 

SECTION V - HEALTH HAZARD DATA 
LDSO 5628 
PEL 260 

MG/KG ORAL RAT TLV 262 MG/M3 
MG/M3 

EMERGENCY AND FIRST AID PROCEDURES 
EYES 

FLUSH EYES WITH WATER FOR 15 MINUTES. 
CONTACT A PHYSICIAN. 

SKIN 
FLUSH SKIN WITH LARGE VOLUMES OF WATER. 

INHALATION 
IMMEDIATELY MOVE TO FRESH AIR. 
IF BREATHING STOPS, GIVE ARTIFICIAL RESPIRATION 
CONTACT A PHYSICIAN 

INGESTION 
NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON 
~EVER TRY TO MAKE AN UNCONSCIOUS PERSON VOMIT 

1 IVE 2 TABLESPOONS OF BAKING SODA IN A GLASS OF WATER 
PRESS FINGERS TO BACK OF TONGUE TO INDUCE VOMITING. 
IMMEDIATELY CONTACT A PHYSICIAN. 

EFFECTS OF OVEREXPOSURE 

CAUSES SEVERE RESPIRATORY BURNS 
HARMFUL IF INHALED 
MAY BE FATAL IF SWALLOWED 
HEADACHE 
NAUSEA 
GASTROINTESTINAL DISTURBANCES 
BLINDNESS 

STABILITY STABLE. 

CONDITIONS TO AVOID 

N/A 

INCOMPATIBILITY 

l_ ~IDIZING AGENTS 

SECTION VI - REACTIVITY DATA 

.)0 
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TWX 510-670-3600 

DATE 5/25/93 MATERIAL SAFETY DATA SHEET 

~ATALOG NO 40136 (REORDER PRODUCT BY THIS NO.) 
_RODUCT NAME BROMOCHLOROMETHANE 5000UG/ML, lML 

DATA SHEET NO I401360 
BROMOCHLOROMETHANE 

SECTION VI - REACTIVITY DATA 
* CONTINUED * 

CHROMIC ANHYDRIDE, LEAD PERCHLORATE, PERCHLORIC ACIDS 

HAZARDOUS DECOMPOSITION PRODUCTS 

HYDROGEN CHLORIDE, HYDROGEN BROMIDE. 

HAZARDOUS POLYMERIZATION WILL NOT OCCUR. 

CONDITIONS TO AVOID 

N/A 

SECTION VII - SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED 

TAKE UP WITH ABSORBENT MATERIAL. 
VENTILATE AREA. 

-- ELIMINATE ALL IGNITION SOURCES. 

WASTE DISPOSAL METHOD 

COMPLY WITH ALL APPLICABLE FEDERAL, STATE, OR LOCAL REGULATIONS 

SECTION VIII - SPECIAL PROTECTION INFORMATIQN 

RESPIRATORY PROTECTION (SPECIFIC TYPE) 

WEAR FACE MASK WITH ORGANIC VAPOR CANISTER. 

PROTECTIVE GLOVES 

WEAR RUBBER GLOVES. 

EYE PROTECTION 

WEAR PROTECTIVE GLASSES. 

VENTILATION 

USE ONLY IN WELL VENTILATED AREA. 

SPECIAL 

( __ : N/A 

PAGE 3 



S UJ:' .1:.!..-l..U, J. NC. SUPELCO PARK BELLEFONTE, PA 16823-0048 
TWX 510-670-3600 

DATE 5/25/93 MATERIAL SAFETY DATA SHEET 

;ATALOG NO 40136 (REORDER PRODUCT BY THIS NO.) 
:RODUCT NAME BROMOCHLOROMETHANE 5000UG/ML, 1ML 

DATA SHEET NO 1401360 
BROMOCHLOROMETHANE 

SECTION VIII - SPECIAL PROTECTION INFORMATION 
* CONTINUED * 

OTHER PROTECTIVE EQUIPMENT 

N/A 

SECTION IX - SPECIAL PRECAUTIONS 

STORAGE AND HANDLING 

REFRIGERATE IN SEALED CONTAINER. 
KEEP AWAY FROM OXIDIZERS. 
KEEP AWAY FROM IGNITION SOURCES. 

OTHER PRECAUTIONS 

AVOID EYE OR SKIN CONTACT. 
AVOID BREATHING VAPORS. 

PAGE 

23! 

4 

~ILE THE INFORMATION AND RECOMMENDATIONS SET FORTH HEREIN ARE BELIEVED TO BE 
l. :uRATE AS OF THE DATE HEREOF, SUPELCO, INC. MAKES NO WARRANTY WITH RESPECT 
THERETO AND DISCLAIMS ALL LIABILITY FROM RELIANCE THEREON. 

LAST REVISED 11/24/92 
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CHY CALCIUM HYPOCHLORITE 
Calcium Hypochlorite 

12.17 12.11 12.11 12.20 
""VRATED UQUID DENSrTY UQUID HEAT CAPACITY UQUID THERMAL CONDUCTIVITY UQUID VISCOSITY 
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: Brrtrsn tnermal 
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J.T.~A~E~ 1\C. 222 RED SChOCL LA~Et P~ILLIPSB~RG, ~J JS865 
Y~TE~ lAL SAFETY DATA SHEET 

24-~JU~ E~ERGENCY TELEPHO~E -- (201) 859-2151 
CHE~TREC ~ CeJO) 424-93CJ -- NATIJ~AL ~ESPC~SE CENTER # (SOC) 424-88Q 2 

C04St -os CALCIU~ NITRATE, 4-HYORATE 
EFFECTIV:: :5/Jl/Sq 

J.T.EAKE~ I~C., 222 R~C SC~~CL LANEt PHILLIPS3URGt NJ 08865 

PAGE: 1 
ISSUED: C5/16/8q 

=============================================================:================= 
SECTION I - PRODUCT ICE~TIFICATION 

=============================================================================== 
PRODUCT NAr-1E: 
CO"'~C~ SY'ICNY"1S: 

CHE,..ICAL FAMILY: 
FOR,..ULA: 
FORMULA WT.: 
CAS NO.: 
NIOSH/RTECS NO.: 
PRODUCT USE: 
PRCCUCT CODES: 

CALCIUM NITRATE, 4-HYORATE 
CALCIUM (II) NITRATE, TETRAHYCRATE; NITRIC AClDt CALCIU~ 
SALT, TETRAHYORATE 
CALCIU~ COMPOU~CS 
CA(N0.3)2 4H20 
2.36.15 
1.3477-34-4 
EW300COCO 
LABORATORY REAGeNT 
1395 

=============================================================~==============z= 
PRECAUTIONARY LABELING 

============================================================~:::::::a::z======= 
BAKER SAF-T-OATA* SYSTEM 

HEALTH 
FLA~MABILITY ~ 

REACTIVITY 
CCNTACT 

LA8CRATORY PRCTECTIVE EC~IPMENT 

GOGGLES; LAB CCAT 

1 
0 
.3 
z 

SLIGHT 
NONE 
SEVERE (OXIDIZER) 
MODERATE 

U.S. PRECAUTIONARY LABELING 

DANGER 
CAUSES IRRITATION. STRONG OXIDIZER. CONTACT ~ITH OTHER MATERIAL ~AY CA~SE 
FIRE. 
KEEP FRO~ CO~TACT WITH CLOTHING AND GT~ER CO~BUSTIBLE ,..ATERIALS• tO NCT STORE 
NEAR CaMBUSTIBLE MATERIALS. AVOIC CONTACT WITH EYESt SKINt CLOTHING. AVOID 
BREATHING CUST. KEEP I~ TIGHTLY CLOSED CONTAINER. USE ~ITH ADECUATE 
VENTILATION. ~ASH THOROUGHlY AFTER HANDLING. IN CASE OF FIREt SCAK WITH 
WATER. IN CASE OF SPILLt SWEEP UP AND REMOVE. FLUSH SPILL AREA WITH WATER. 

CCNTINUED ON PAGE: 2 



Calcium Nitrate 
J.T.EAKE~ !\C. 222 RED SCHCCL L~NE, F~ILLI 

~ A T : ~ I A l S A F E T Y ~ A T A 
24-hJ0~ E~E~G=NCY TSLEF~O~E -- (201) 65~-2151 

C~EYT~EC = (SC0) 424-93CC -- NATIO~AL RESPONSE CENTER # (SOC) 424-8802 

~ .... 4;1 -05 
EFFECTIVE: ~5/01/99 

CALCIU~ NITRATE, 4-HYORATE PAGE: Z 
ISSUED: CS/16/89 

============================================================================== 
PR=CA~TIONARY LABELI~G (CO~TI~UED) 

====================================================:========================= 
I~TE~NATIO~AL LA9ELING 

AVJID CONTACT "ITH EYES. AFTER CONTACT WITH SKI~, WASH IM~EDIATEL~ WITH 
PLENTY OF WATER. KEEP CCNTAINER TIGHTLY CLCSEO. 

SAF-T-DATA* STCRAGE COLOR coc:: YELLOft (REACTIVE) 

============================================================================== 
SECTION II - COMPCNENTS 

============:================================================================= 
COMPCNENT 
CALCIUM ~ITRATE, 4-HYORATE 

CAS NO. 
13477-34-4 

wEIGHT \ 
99-100 

OSHA/PEL 
~/E 

ACGIH/TLV 
N/E 

============================================================================:= 
SECTION III - PHYSICAL DATA 

================================================================z====s======== 
_ING POINT: N/A 

~ELTI~G POINT: 45 C (113 F) 
(AT 760 MM HG) 

SPECIFIC GRAVITY: 1eS2 
(HZO=l) 

SCLU2ILITY(H20): APPRECIABLE (>lC%) 

PH: N/A 

CDOR THRESHOLC (P.P.~.): N/A 

CCEFFICIENT RATER/OIL DISTRIBUTlCN: N/A 

APPEARANCE t CCOR: WHITE CRYSTALS. ODORLESS. 

VAPOR PRESSLRE (M~HG): N/A 

VAPOR DENSITY (AIR=l): N/A 

EVAPORATION RATE: N/A 

~ ~CLATILES BY VOLU~E: 0 
(21 C) 

PHYSICAL STATE: SOLIC 

CONTINUED ON PAGE: 3 



J.T.eA~EK !~C. 222 R2C SCHCOL LA~E, P~ILLIPSBURG, ~J 08865 
~ A T E q I A L S A F E T Y D A T A S H E E T 

24-~C~R ~~ERG~~CY TELEPHO~E -- (201) 859-2151 
CHE~TqEC ~ (900) 424-93CC -- ~~TIO~AL RESPC~SE CE~TER # (SOC) 424-SSC2 

CC45l -05 
EFFECTIVE: JS/Jl/99 

CALCIU~ NITRATE, 4-MYDRATE PAGE: 3 
ISSUED: 05/16/89 

============================================================================== 
SECTIO~ IV - FIRE AND EXPLOSION HAZARD DATA 

====================================================================z========= 

FL~S~ POINT (CLOSED CuP): ~/A 

AUTOIGNITICN TEMPERATURE: N/A 

FLA~~ABLE LI~ITS: UPPER - N/A 

FI~E EXTINQUISHING ~ECIA 
USE WATER SPRAY. 

S0 ECIAL FIPE-FIGHTING PROCEDURES 

LCPIER - N/A 

FIREFIGHTERS S~OULO ~EAR PROPER PROTECTIVE E'UIP~ENT A~D SELF-CONTAINED 
BREATHING APPARATUS WITH FULL FACEPIECE OPERATED IN POSITIVE PRESSURE 
MOOE. MOVE CONTAINERS FROM FIRE AREA IF IT CAN BE OC~E WITHOUT RISK. USE 
kATER TO KEEP FIRE-EXPOSED CONTAINERS COOL. 

UNUSUAL FIRE & EXPLOSION HAZARDS 
ST~ONG OXICIZ~R. CO~TACT ~ITH OTHER MATERIAL MAY CAUSE FIRE. CAN REACT 
VIOLENTLY wiTH SHOCK, FRICTICN OR HEAT. 

TOXIC GASES PRCDUCED 
CXIDES OF ~ITROGEN 

EXPLOSION DATA-SENSITIVITY TO MECHANICAL IMPACT 
NONE IDENTIFIED. 

EXPLCSION OATA-SE~SITIVITY TC STATIC DISCHARGE 
NONE IDENTIFIED. 

=============================================================================== 
SECTION V - HEALTH HAZARD CATA 

========================z=============:s::::z:c::::c::z::::z::::zac:::::z:zz::: 

THRESHOLD LIMIT VALUE (TLV/TWA): NOT ESTABLISHED 

SHORT-TERM E~POSURE LI~IT (STEL): NOT ESTABLISHED 

PERMISSIBLE EXPOSURE LIMIT (PEL): NOT ESTAeLISHEO 

TOXICITY OF CO~PONENTS 

CRAL RAT LDSO FOR CALCIU~ NITRATE, 4-HYORATE 
CARCINOGENICITY: NTP: NO IARC: NC Z LIST: NO 

CONTINUED ON PAGE: 4 

3900 MG/KG 
OSHA REG: NO 



J.T.BAKE~ INC. 222 ~ED SCHCCL LANE, PHILLIPSBLRG, NJ 08865 
~ A T E D I ~ L S A F E T Y S A T A S H F E T 

24-HCv~ :MERGENCY TELEP~O~E -- (2Cl) 859-2151 
CHE~TKEC ~ (eCO) 424-93CO -- NATIC~AL RESPC~SE C:NTER # (SOC) 424-8802 

~~~s1 -as 
EFFECTIVE: CS/01/89 

CALCIUM NITRATE, 4-HYDRATE PAGE: 4 
ISSUED: C5/lb/89 

============================================================================== 
SECTION V - HEALTH HAZARD DATA (CONTINUED) 

============================================================================== 
CARCINOGENICITY 

~ONE I~ENTIFIED. 

REPRCJUCTIVE EFFECTS 
NONE IDENTIFIED. 

EFFECTS CF OVEREXPCSURE 

INHALATION: IRRITATION OF UPPER RESPIRATORY TRACT 

SKIN CONTACT: IRRITATION 

EYE CONTACT: IRRITATION 

SKIN ABSORPTICN: NONE IDENTIFIED 

INGESTION: GASTROINTESTINAL IRRITATION, NALSEAt VO~ITI~G 

CHRONIC EFFECTS: NONE IDENTIFIED 

TARGET ORGA~S 
EYES, SKIN 

~EDICAL CONDITIO~S GENERALLY AGGRAVATED BY EXPOSURE 
NONE IDENTIFIED 

PRI~ARY ROUTES OF ENTRY 
SKIN CONTACT, EYE CONTACTt INHALATION, INGESTION 

E~ERGENCY AND FIRST AID PROCEDURES 

INGESTION: 

I~HALATION: 

CALL A PHYSICIAN. IF SWALLOWED, IF CCNSCICUS, GIVE LARGE 
AMOUNTS OF WATER. INCUCE VOMITING. 

IF INHALED, RE~OVE TC FRESM AIR. IF NCT BREAT~I~G, GIVE 
ARTIFICIAL RESPIRATION. IF BREATHING IS DIFFICULT, GIVE 
CXYGEN. 

SKIN CONTACT: IN CASE CF CONTACTt IMMEDIATELY FLUSH SKIN WIT~ PLENTY OF 
WATER FOR AT LEAST 15 MINUTES ~HIL~ RE~OVING CCNTAMINATEO 
CLOTHI~G AND SHOES. WASH CLOTHING BEFCRE RE-USE. 

CONTINUED ON PAGE: 5 



J.T.EAKE~ I~C. 222 RED SCHCCL LANE, PHILLIPS8LRG, ~J 08865 
~ A T E R I A L S A F E T V D A T A S H E E T 

24-hCUR E~E~GE~CV TELEPHO~E -- (2C1) 85~-2151 
~HE~T~EC # (800) 424-9300 -- NATIC~AL RESPONSE CENTER # (SOC) 424-8802 

C0451 -05 
EFFECTIVE: 05/~1/89 

CALCIUM NITRATE, 4-HYDRATE PAGE: 5 
ISSUED: CS/16/8' j 

I 

============================================================·================== 
SECTION V - HEALTH HAZARD DATA (CONTINUED) 

============================================================================== 
EYE CONTACT: IN CASE OF EYE CONTACT, IMMECIATELY FLUSH ~ITH PLENTV CF 

WATER FOR AT LEAST 15 MINUTES. 

SARA/TITLE III HAZARD CATEGCRIES AND LISTS 

ACUTE: YES CHRONIC: YES FLAMMABILITY: YES PRESSURE: NO REACTIVITY: NO 

EXTREMELY HAZARDOUS SUBSTANCE: ~C 
CERCLA HAZARDOUS SUBSTANCE: NO 
TOXIC CHEMICALS: NC 
TSCA INVENTORY: YES 

===========================================================================z:. 
SECTION VI - REACTIVITY DATA 

================================================z==~z=======z================= 

STABILITY: STABLE 

CO ..... ITIONS TC AVOID: 

INCCfoiPATI9LES: 

HAZARDOUS POLYMERIZATION: wiLL NOT OCCUR 

~EAT, FLAME, SHCCK 

CO~BUSTIBLE MATERIALSt STRONG RECUCING AGE~TS, ORGANIC 
MATERIALS, AMMONIA 

CECC~POSITION PRODUCTS: CXIOES OF NITRCGEN 

==:==============z==============================z=z=••=z======•==z::z:z::::::: 
SECTION VII - SPILL & CISPCSAL PROCEDURES 

::::z:::::::::s::============~=z::::z:c::::s::z=~==•=xz:::zaaza:z::&:::::::::: 

STEPS TO SE TAKEN IN THE EVENT OF A SPILL OR DISCHARGE 
WEAR SELF-CONTAINED BREATHING APPARATUS AND FULL PRCTECTIVE CLCTHING. KEE~ 
COMBUSTIBLES (WOOCt PAPER, OIL, ETC.) AWAY FROM SPILLED MATERIAL. hiTH 
CLEAN SHOVELt CAREFULLY PLACE MATERIAL INTO CLEAN, CRY CONTAINER AND 
COVER; RE~CVE FROM AREA. FLUSH SPILL AREA hiTH WATER. 

DISPCSAL PROCEDURE 
DISPOSE IN ACCORDANCE WITH ALL APPLICABLE FEDERAL, STATEt ANO LOCAL 
~~VIRONHENTAL REGULATIONS. 

EPA HAZARDOUS WASTE NUMBER: 0001 (IG~ITABLE WASTE) 

CONTINUED ON PAGE: 6 



J.T.9~K~Q INC. 222 REO SCHJCL LA~Et P~ILLIPSBU~G, NJ Oe8t5 
~ A T E P. I A L S A F E T Y C A T A S n E E T 

24-HSUR E~ERGENCV TELEPHO~E -- (201) 859-2151 
CHEMTREC ~ (BCC) 424-~3CO -- NATIC~AL RESPC~SE CENTER n (SOC) 424-6802 

co4~1 -as 
EFFECTIVE: CS/01/89 

CALCIUM ~ITRATEt 4-HYCRATE PAG:: t 

ISSUED: C5/lo/e' 

========================================================:===================== 
SECTION VIII - I~DUSTRIAL PROTECTIVE EwUIPME~T 

============================================================================== 
VENTILATION: USE ADECUATE GENERAL OR LOCAL EXrAUST VE~TILATIO~ TO 

KEEP FU~E OR DUST LEVELS AS LOW AS POSSieLE. 

RESPI~ATCRV PROTECTION: NONE REQUIRED WHERE ADEQUATE VENTILATIGN CCNDiliCNS 
EXIST. IF AIRBCRNE CONCENTRATIO~ IS HIGHt USE A~ 
APPROPRIATE RESPIRATOR OR DUST MASK. 

EYE/SKIN PROTECTION: SAFETY ~OGGLES, UNIFCRM, BUTYL RUBBER GLCVES ARE 
RECOMMENCED. 

=============================================================================: 
SECTION IX - STORAGE ANO. HANCLING PRECAUTIONS 

============================================================================= 
SAF-T-OATA* STCRAGE COLOR CODE: YELLOW (REACTIVE) 

STORAGE REQUIREMENTS 
~EEP CONTAINER TIGHTLY CLOSEC. STORE SEPARATELY ANC AWAY FROM FLA~MABLE 
AND COMBUSTIBLE MATERIALS. 

SPECIAL PRECAUTIONS 
CO NOT EXPCSE TO HEAT. PRODUCT MELTS AT 45 C (113 F). STORE/TRANSPORT AT 
CR BELOW 30 C (86 F). 

===================z===========================~=============================· 
SECTIC~ X - TRANSPORTATION OATA AND AOOITIONAL INFORMATION 

======================================z:::z===~z::::::::z:s:::::============== 

DOMESTIC (O.o.T.) 

PRCPER SHIPPING NAME: 
MAZARO CLASS: 
UN/~A: UN1454 
LABELS: OXIDIZER 
REGULATORY REFERENCES: 

INTER~ATIONAL (I.M.O.) 

CALCIUM NITRATE 
OXIDIZER 

49CFR 172.101; 173.182 

PROPER SHIPPING NA~E: CALCIUM NITRATE 
HAZARC CLASS: 5.1 
UN: UN1454 MARINE POLLUTANTS: NO 
LABELS: OXIDIZING AGENT 
RE~ 1 1LATORY REFERENCES: 49CFR 172.10Zi PART 176; IMO 

CONTINUED ON PAGE: 7 

I.M.o. PAGE: 5C30 
PACKAGING GROUP: III 



J.T.eA~ER I~C. 222 ~EC SCHCCL LANE, P~ILLIPSBLRG, NJ oe 365 
~ A T E ~ I A L S A F = T Y G A T A S H E E T 

24-HC~R E~EQG~~CY TEL~P~D~E -- (2Cl) 859-2151 
C~E~TRE: n (8CO) 424-9300 -- ~ATIC~AL RESPC~SE CENTER # (SOC) 42 4-aac; 

CC4'l -cs 
EFFeCTIVE: ~5/01/89 

CALCIL~ NITRATE, 4-HYCRATE PA..; E: ., 
I S S U ED : C 5/1 b I l .1 

I 

===============================================;============================== 
SECTIO~ X - TRANSP8RTATION CATA A~C A:CITIO~AL I~FOR~ATICN (CO~TINLEC) 

============================================================================: 
AIR Ct.C.A.O.) 

PROPER SHIPPING NAME: CALCIUM NITRATE 
HAZARD CLASS: 5.1 
UN: UN1454 PACKAGING GRCUP: III 
LABELS: OXIDIZING AGENT 
REGULATORY REFERENCES: 49CFR 112.101: 173.6; PART 175; ICAC/IATA 

U.S. CUSTOMS HAR~ONIZATICN NUMBER: 28342900005 

===============================================&===========:=================== 
N/A = NOT APPLICABLE CR NOT AVAILABLE 
N/E = NOT ESTAeLISHED 

THE INFORMATION IN THIS MATERIAL SAFETY DATA S~EET MEETS THE 
REQUIREMENTS OF THE UNITED STATES OCCUPATIONAL SAFETY AND HEALTH ACT AND 
Rf ~AllONS PRC~ULGATED THEREUNDER (29 CFR 1910.1200 ET. SEQ.) AND THE 
CA .... OIAN WORKPLACE HAZARCOUS MATERIALS INFCRMATICN SYSTE~. THIS OCCUMENT 
IS INTENDED ONLY AS A GUIDE TO THE APPROPRIATE PRECAUTIOhARY HANCLING CF 
THE MATERIAL BY A PERSCN TRAINED lNt OR SUPERVISED BY A PERSON TRAINED 
INt CHEMICAL ~ANDLING. THE USER IS RESPO~SIBLE FOR OETE~HXNING THE 
PRECAUTIONS ANt DANGERS OF THIS CHEMICAL FCR HIS OR HER PARTICUL~R 
APPLICATION. CEPENDING CN USAGE, PROTECTIVE CLOTHING INCLUDING EYE ANt 
FACE GUARDS AND RESPIRATCRS MUST BE USED TC AVOIC CONTACT WITH MATERIAL 
OR BREATHING CHEMICAL VAPORS/FUMES. 
EXPOSURE TO THIS PRODUCT MAY HAVE SERIOUS ~DVERSE HEALTH EFFECTS. THIS 
CHEMICAL MAY INTERACT WITH OTHER SUBSTA~CES. SI~CE THE POTE~TIAL ~SES 
ARE SO VARIECt BAKER CANNOT ~ARN OF ALL CF THE PCTENTIAL Ci~NGERS OF USE 
CR I~TERACTICN WITH OTHER CHEMICALS OR MATERIALS. BAKER W1~RRANTS THAT 
THE CHEMICAL MEETS THE SPECIFICATIONS SET FORTH ON THE l~BEL. 
BAKER DISCLAIMS ANY OTHER WARRANTIES, EXPRESSED CR l~PLIEC WITH REGARD 
TO THE PRODUCT SUPPLIED HEREUNDER, ITS MERCHANTABILITY OR .ITS FITNESS 
FOR A PARTICULAR PURPOSE. 
THE USER SHOULD RECOGNIZE THAT THIS PROCUCT CAN CAUSE SE~EIRE INJLRY ANC 
EVEN DEATH, ESPECIALLY IF IMPROPERLY HA~DLEO OR THE KNO~N DANGERS OF USE 
ARE NOT HEEDED. READ ALL PRECAUTIONARY INFORMATION• AS NEW DCCLMENTEC 
GENERAL SAFETY INFORMATION BECOMES AVAILABLEt BAKER WILL PERIODICALLY 
REVISE THIS MATERIAL SAFETY DATA SHEET. IF YOU HAVE ANY QUESTIO~S, 
PLEASE CALL CUSTOMER SERVICE (1-BCO-JTBAKER) FOR ASSISTAhCE. 

CCPYRIGHT 1989 J.T.BAKER INC. 
* TQAOEMARKS OF JeTeBAKER INC. 

CONTINUED ON PAGE: 8 



J.T.EAKE~ I~C. 222 REO SC~COL LANE, P~ILLIPSe~RGt ~J 08865 
~ A T E R I A l S A F E T Y 0 A T A S H E E T 

24-HCUR EMERGENCY TELEPHO~E -- (201) 95;-2151 
CHEMTREC ~ (800) 424-9300 -- N~TIO~AL RESPCNSE CENTER # (SOC) 424-8602 

C04;1 -05 
EFFECTIVE: 05/01/89 

CALCIU~ NITRATE, 4-HYDRATE PAGE: c 
ISSUED: CS/16/8~ 

============================================================================== 

APPROVED BY ~LALITY ASSURANCE DEPART~ENT. 

LAST PAGE 
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CL.X CHLORINE Chlorine 

-
12.17 12.11 12.11 12.20 

ruRA TED UQUID DENSITY UQUID HEAT CAPACITY UQUID THERMAL CONDUcnVITY UDUID VISCOSITY 

Temperature BritiSh lhermal Temperature Britill\ trlemlal Temperature I Temperature PoundS per cubic urvt41c:h per hour· CentipQse 
ldegrHS F) toot (degree~ F) urvt per pound-F (degrHS F) 

~fOOt·F 
(degrees F) 

-35 97.179 N N N 
-30 96.730 0 0 0 

T T T 

p p p 
E E E 
R R R 
T T T 
I I I 
N N N 
E E E 
N N N 
T T T 

12.21 12.22 12.23 12.24 
tOWBIUTY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CUAI:ffY 

Temperature Poundl per 100 Tempernn Pound~ per~ T ernp~n~U. Poundl per cubic T ernp~n~llnl Blftllh tt.mel urit 
(degrMe F) poundlotwa• ,_..F) inch (dlgrMI F) foCIC (dlgrMI F) I*PQUI!d.f 

n.02 .850 -65 7.481 -55 .12230 0 .112 
-60 ueo -60 .13840 25 .113 
-IS 1.715 -45 .15800 50 .114 
~ 11.150 ~ .17550 75 .114 
-35 12.&50 -35 .11870-· - 100 . - .115 
--30 14.310 --30 .22000 125 .1111 
-25 18.140 -25 .24530 150 .1111 
--20 18.150 --20 .272110 175 .117 
-15 20.370 -15 .302110 200 .1111 
-10 22.7110 -10 .33480 225 .1111 
-6 25.450 -6 .311170 250 .111 

0 211.340 0 .40720 275 .111 
5 31.410 5 .447110 300 .120 

10 :W.t10 10 .48080 325 .120 
15 311.110 15 .53730 350 .120 
20 42.120 20 .511700 375 .121 
25 48.850 25 .113110 400 .121 
30 51.820 30 .111&10 425 .121 
35 56.1150 35 .75850 450 .122 
40 112.050 40 ..12030 475 .122 
45 87.138 45 .1111710 500 .122 
50 74.040 50 .151110 525 .122 

550 .122 
575 .122 
eoo .122 



<§P 
Genium Publishing Corporation 

1145 Catalyn Street 
Schenectady, NY 12303-1836 USA 

(518) 377-8854 

Material Safety Data ~lleets Collecuon: 

Sheet No. 366 
Chlorobenzene 

Issued: 11/82 Revision: B. 11190 
Section 1. Material Identification 
Cblorobenune (C,H5CI) Description: Produced by chlorinating benzene in the presence of a catalysL Used in dry R 
cleaning; as a solvent in manuf~eturing paints, adhesives, polishes, wues, diisoc:yanates, natural rubber, and pharmaceuti- 1 
cals; a chemical intermediate for phenol,~. and p-chlorouitrobcnz.cne, DDT, and aniline; and m intermediate in DliDUfiC- S 
turing dyestuffs. . K 

I 
3 
2 
3 

33 

O•'!er Desf:ut~tlons: CAS No. 0108-90-7, benzene chloride; chlorobcnml; MCB; monochlorobenzene; phenyl chloride. 
M&Dulacturer: Contact your supplier or distribuwr. Consult the latest Chmr.icalwuk. 8 uyers' Gwde{71l for a suppliers JisL 

CauUODS: ChlorobeuzcDe is a skin and mucous membrane initant, a fairly strong narcotic, and a cenzral nervous sysll:m (CNS) depres
sanL Chronic inhalation may cause Lutg,liver,Dnd lridney damage. This material is a dangerous fire hazard when exposed to heat or 
name. 

HMIS 
H 2 
F 3 
R 0 
PPG• 
• Sec. 8 

Section 2. Ingredients and Occupational Exposure Limits 
Chloro benzene, ca 1 ()(}CJ:, 

1989 OSHA PEL 1990-91 ACGDI TLV• 1988 NIOSH REL 
8-hrlWA: 75 ppm. 350 mgtm' TWA: 15 ppm. 345 mgtm' None established 

1987 IDLH Level 
2400ppm 

19&5-86 Toxlc:lty Datat 
Rat, oral, LD.,: 2910 zng/kg; toxic effects not yet reviewed 
Rat. inhalation,~: 210 ppzn administered for 6 hr to a 
6- to 15-day pregnant female: produces specific develop
mental abDOt'IDilities 

• lA ill -Notice ollALeDde4 Ol&D&e& (for 199G-91)," the ACCilli lists 1 proposed lower level TWA for dllortlbeDZCae: 10 ppm. 46 mgtm'.IIIO! 

tSec NIOSH, RTECS (CZ0175000), for ad4itiaaal mutative, reproductive, aDd t~icity data. 

Section 3. Physical Data.·· 
BolliD& PoiDt: 270 -r (13Z ·q at 760 mm Hg 
MeltiD& PoiDt: -50.1 •F (-45.6 'C) 
Vapor Pressure: 11.8 mm Hg at 77 "F (25 'C) 
V:a~t'!' Density (Alr •1): 3.88 

VIscosity: 0.790 centipoise at 70 "F (21 'C) 
Molecular WeJ&bt: 112.56 
Specific Gravity (20 •C/4 ·C): 1.1058 
Water Solub!Uty: Insoluble 

Appearaace ud Odor: A clear, colorless, volatile liquid with a faint, almond-like odor. Threshold odor concellttltion: 1~ recognition, 
0.21 P?m. 

Section 4. ·Fire and Explosion Data :: .. 
Flub PoiDt: 85 'F (29.5 'C), CC 1 AutolpiUaa Temperatun: 1180 'F (638 'C) I LEL: 1.811> vtv I UEL: 9.611. vtv 
~Ish~ Med.la: Use carbon dioxide, dry chemial, haloa. wafer spray, ar st&Dc!ard foam to extinguish fll'CS :involving chlorobenleoe. Use 
wa11:t in flooc1iDg quantities as fog &iDee solid ~tram~ of wa:.er may spread fR. Apply water spray from as f~ as possible to cool fire-exposed 
custaiDm. 
Unasua1 Fire or Explosloa Hazards: ChlombemeDe is cllllgerous when exposed to heat ar flame. Vapor may travel to an ignition source and 
Ouh back. 
Special Flre·flzhUag Procedures: Isolate hazard aru aud cleuy entry. Siace fR may produce toxic fumes, wear ••sclf-conramed breathing 
:~ppar:nw (SCBA) wirh a full fKepiece operated iD the pressure-demm! or positive-pmsure mode. Do Dot extillguish fJTC unless now can be 
slOpped. Be aware of runoff frcm fJre coDzro! meUJoc1s. Do Dot release to sewers or waterways. 

Section S. Reactivity Data . 
Stabillty/PolymertDtloa: Chlorobemene is liable at room temperature in closec1 containen under aorma.l a.ange and hiDCSlill& conditions. Haz-
ardous polymerizatioa cazmot oc:c:ur. . . 
CbemlcallncompatlbWtles: Chlorobeazenc is incompatible with stroa~ ~xidizm~ contact !DIY cause fzm ~ ,exploSJODS. It rc~ Vlole~Uy 

: with ciimcth~·: sulfoxide. Silver p.ei~o.i.&vtat.e farms a solvat=d, •':oa-sens:Z!ve u!t '1\-;!..1-: chlO!'Obcnzene (exploS1on.). Chlorobemne IS potenually 
explosive with powdered sodium or phosphorus trichlmide +sodium. 
CoadltloDS to A void: A void all bealiDd ipiliOD sou.rces and incompatible mat.eriah. . . 
Hazardous Products or Decompasltloa: Thermal oxidative decomposition prodUCU or chlorobenzene caD I.DCli.Uie soot, hydlop:D c:hlonde, 

phos1ene. ID4 c:cboD mooo~de. 

J 



:-.=o. 3btl Chlorobenzene 11/90 Chlorobenzene 

Sectivn 6. Health Hazard Data 
...:•rclnogrnicitl·· The I'ITP I ARC, and OSHA do not list chlorobenzenc as a carcinogen. 
summary of Ri;ks: Chlorohcnzcnc is a fairly strong narcotic and can cause central nervous system (CNS) depression. Overexposure is irrit:lling 
to the eyes, nasal passages, and upper respi~tory _tract It is moderately l0~1c by mhalation or mgcstion and can be absorb~ slowly th~ugh ~e 
·\:.in. Shon exposures to liquid may cause Skl:fltmtauo~ and defaumg, ~htle prolonged or repeated skin contact may resultm dermau_us or skm 

'"TlS. FoUow10g absorption of tox1c doses, hver and ltidney degenerauon arc also observed. Chlorobcnzcnc may also cause hemolySIS. 
!dical Conditions Aa:gravated by Long-Term Exposure: Individuals with skin, liver, kidney, or chronic respiratory disease may be at 

... crcascd risk from exposure. 
Target Organs: Resp!l'atory sys_tem,_ eyes,_skin, central n~rvous system, and liver. 
Primary Entry Routes: lnhalauon, mgesuon, eye and skin contact 
Acute Effects: Symptoms to be expeclCfl. from acute exposure_are headache, ey_e and upper respir~ry tract irri~tion, dizzin~ss, drowsiness, 
cyanosis, spastic contraCtions or extremtues, ad loss of consctousness, depending on the exposures concentrauon and durauon. Symptoms of 
ingestion include pallor, cyanosis, and coma, followed by complete recovery. 
Chronic Effects: FrequenUy repea~d ~ontacr wi_th ~hloi?bcnzene ~ay result_ in skin bums. ~ye and u_pper respiratory tract irritztion, headaches, 
dit.zinCls, somnolence, and dyspe;JUC disorders (tndtgesuon). Chrontc tnhalauon :nay result tn lung, hver, and kidney damage. 
FIRST AID . 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts or water until transported to an emergency medical 
facilir:y. Consult a physician immediately. 
Skin: ~llidly remove contaminated clothing. Rinse with floodicg amounts or water for at least 15 min. For reddened or blistered skin, consult a 

fhysictan. Wash affected area with soap ancf water. 
nhalatlon: Remove exposed person to fresh air and support breathing as needed. 

Incestlon: Never giv~ ~~n;,.~ mouth to an ~~nscious or c~ll~vulsing person. If ingested, have that conscio~M person drink 1 to 2 glasses or 
water. Consult a phystctan 1 atcly. If vomtung occurs, admmuter more water. · 
After first aid, get appropriate ID-plant, parameCI.lc, or community medical support. · 
Note to Physicians: In a conscious patient, aacmpt to induce vomiting with Syrup of Ipecac. Consider activated charcoal cathartic. Administer 
charcoal slurry with saline, water, or sorbitol. In an IUICOfiSCWIU patient, do gastric lavage with suction. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Duign and practice a chlorobenzene spill cor~~rol and cOUIIIer ~Maswe pl4n (SCCP). Notify safety personnel, evacuate all unneces
sary persotmcl, eliminate all heat and ~tion sources, and 11rovide maximum exploston-proof ventilation. Cleanup penonnel should protcet 
against vapor inhalation llld contact wtth liquid. Take U£1 JP.illed material with a noncombustible absorbent malerial and place into containers for 
duposal. For large spills, dike far ahead of spill to contam. Do not release runoff to sewers or waterways since chlorobenu:ne is harmful to aquatic 
life in very low concentrations. Aquatic toxicir:y: A 20-ppm concentration of chlorobcnzene administered to bluegill in fresh water during a 96-hr 
test period is the !I::dian tolerance limit {Tl.in) at which 5~ of the aquatic organisms survive. Follow applicable OSHA regulations (29 CFR 
1910.120). 
Disposal: Co$ct your supplier or a licensed contractor for detailed rccommenl!ations. Follow applicable Federal, state, and local regulations. 
EPA Desi:natlons 
LiJted as a RCRA Hazardous Waste (40 CFR 261.33), Hazardous Waste No. U037 
CERCLA Hazardous Substance• (40 CFR 302.4), Reponable Quantity (RQ): 100 lb (45.4 kg) [• per Clean Water Act, Sec. 3ll(b)(4), 
Sec. 307(a), and per RCRA. Sec. 3001] 

SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
··ted as a SARA Toxic Chemical (40 CFR 372.65) 

HA Dest:natiODS 
.ted as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

Section 8. SpecialProtection Data 
Gor.les: Weu protcetive eyeglasses or chemical safer:y goggles, per OSHA eye- and face·protection regulations (29 CFR 1910.133). 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CrR 1910.134) and, if neces
sary, wear a NIOSH-approvcd respirator. Use an organic vapor-acid gas resfirator where appro_priate. For emergency or nonroutine operations 
(cleaning spills. reactor vessels, or siDrage taW), wear an SCBA. Warning. Air·pwifying respvtzlors do not protect worurs in oryge"·def~eienl 
tzllfiDsplteru. 
Other: Weu impervious gloves, boots, aprons, and gauntlets (polyvinyl alcohol is rec:ommeaded) to prevent prolonged or ~_pealed slciD contac:l 
Ventllatfoa: Provide general and local exP.losion-proof ventilation systems to maintain airborne concentrations below the OSHA PEL and 
ACGIH TL V (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its 
source. <103l 
Safety Stations: Make available in the work area emergency eyewash stations, safer:ytquick~rench showers, and washing facilities. 
Contaminated Equipment: Never weu contact lenses iD the wort: area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment l..aUllder contaminated clothing before wearing. 
Commenu: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinkillg, 
smP!ci.ng, using the toilet, or applying cosmetics. 

Section 9. Special Precautions an~ Comments 
Stor~e Requir::ments: SIC:-c in tighl!y closed coct:lincn iD a well-ventilated, fire-resistant area away from heat and ignition sources and 
oxidizmg ase:.L.. Outside o~ .letached ~rage is preferred. Stor:tge and handling must be sui:11oie for an OSHA Class lC fla::-.::able liquid. To 
preva:t stauc sp:trks, electric:ally ground and bond all containers and equipment used iD shipping, m:eiving, or toansfcrring operations iD produc
tiOJl and stora!c areas. Protect containers from physical damage. 
Ena:lDeeriD&: Controls: Avoid vapor inhalation and contact with liquid. Usc onl:y with adequa~e ventilation and appropriate personal protective 
gcar.lnstitute a respiratory protection program that includes regular trainin&. uwntcnance, mspection, and evaluauon. Pracuce good penonal 
hygiene and housekcc;pinK procedures. 
Otber Precaut!:~ns: Provide a preplacemcnt c;uestionnaire that emphasizes detecting a history of skin, liver, ltidney, or chronic respiratory 
disease. 

Transportation Data (49 CFR 172.101, .lOll 

1

1 DOi Shlppl!!~ .-~:lt=!:: r:t:!o:cbc!lZCDe IMO Shlpllln&: Name: C~lc7"Jl:oecz::ne 
DOT Hazard C~ fu.!nm:lblc liquid Thto Huard Class: 3.3 
ID So.: UN1134 ID No.: UN1134 
DOT Label: Flammable liquid IMO Label: Flammable liquid 

"IT l'ackaa:In: ExceptiODS: 173. J 18 IMDG Packa&:ID&: Group: U 
JT P.cka&ln&: Requ.Jrements: 173.119 

MSDS Ctlll«ti1111 References: 38, 73, 14, IS,I9, 100, 101, 103, 124, 126, 131, 132., 133, 136, 131, 139, 140, 143, 146, 141 
Prepared ll:ty: MJ Alliloa, BS; lndustrtal H11tmr Rniew: DJ Wal-, OH; Medical ReYitw: AC DartiDstoD, MD; Edited by: 1R Stuan, MS 76 
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ALL RIGHTS RESERVED 
CUSTOMER P.O. NO. VERBAL /JOHN 

TWX 510-670-3600 

DATE 7/06/92 MATERIAL SAFETY DATA SHEET PAGE 1 

SECTION I -GENERAL INFORMATION 
CATALOG NO 40006 (REORDER PRODUCT BY THIS NO.) 
PRODUCT NAME CHLOROBENZENE 5000UGfML, lML 

DATA SHEET NO I400060 
CHLOROBENZENE 

FORMULA MIXTURE FORMULA WEIGHT 
CAS NRTECS 
SYNONYM ANALYTICAL STANDARD IN METHANOL 
MANUFACTURER SUPELCO INC. PHONE 814-359-3441 
ADDRESS SUPELCO PARK, BELLEFONTE, PA 16823-0048 

BENZENE I CHLORO
CHLOROBENZENE 

C6HSC1 
2190 

METHANOL 
METHANOL 

CH30H 
5628 

SECTION II - HAZARDOUS INGREDIENTS OF MIXIURES 
CHEMICAL NAME 

COMMON NAME - PERCENTAGE - CAS # 
(FORMULA) - PEL(UNITS) - TLV(UNITS) 

LD50 VALUE - CONDITIONS 

0.5 
75 PPM 

MG/KG ORAL RAT SEE FOOTNOTE(6} 

99.5 
260 MG/M3 

MG/KG ORAL RAT SEE FOOTNOTE(6) 
FOOTNOTES 

75 

262 

108-90· , 
PPM 

67-56· ~ 
MG/M3 

6 SUBJECT TO THE REPORTING REQUIREMENTS OF SARA TITLE III, SECTION 313. 

SECTION III - PHYSICAL DATA 
BOILING POINT 65 C MM MELTING POINT -98 C 
VAPOR PRESSURE 100 MM C VAPOR DENSITY 1.10 C (AIR=1) 
SPECIFIC GRAVITY . 790 G/ML C (WATER=l) PERCENT VO!.ATILE BY VOLUME 10 
WATER SOLUBILITY 100 EVAPORATION RATE >1 (ETHER=l) 
APPEARANCE CLEAR COLORLESS LIQUID 

FLASH POINT 50 

EXTINGUISHING MEDIA 

C02 
DRY CHEMICAL 
ALCOHOL FOAM. 

SECTION IY - FIRE ANP EXPLOSION HAZARP PATh 
F FLAMMABLE LIMITS LEL 6. 0 UEL 3« 

SPECIAL FIRE FIGHTING PROCEDURES 

WEAR SELF CONTAINED BREATHING APPARATUS WHEN FIGHTING A CHE~liCAL FIRE. 

UNUSUAL FIRE AND EXPLOSION HAZARDS 

THE FOLLOWING TOXIC VAPORS ARE FORMED WHEN THIS MATERIAL IS HEATED TO 
DECOMPOSITION. 



DATE 7/06/92 MATERIAL SAFETY DATA SHEET 

TWX 510-670-3600 

PAGE 

CATALOG NO 40006 (REORDER PRODUCT BY THIS NO.) 
.... ODUCT NAME CHLOROBENZENE SOOOUG/ML, lML 
~ATA SHEET NO I400060 

CHLOROBENZENE 
* CONTINUED * 

HYDROGEN CHLORIDE 

SECTION V - HEALTH HAZARD DATA 
LDSO 5628 
PEL 260 

MG/KG ORAL RAT TLV 262 
MG/M3 

EMERGENCY AND FIRST AID PROCEDURES 
EYES 

FLUSH EYES WITH WATER FOR 15 MINUTES. 
CONTACT A PHYSICIAN. 

SKIN 
FLUSH SKIN WITH LARGE VOLUMES OF WATER. 

INHALATION 
IMMEDIATELY MOVE TO FRESH AIR. 
IF BREATHING STOPS, GIVE ARTIFICIAL RESPIRATION 
CONTACT A PHYSICIAN 

INGESTION 
NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON 
NEVER TRY TO MAKE AN UNCONSCIOUS PERSON VOMIT 

. ~IVE 2 TABLESPOONS OF BAKING SODA IN A GLASS OF WATER 
RESS FINGERS TO BACK OF TONGUE TO INDUCE VOMITING. 

IMMEDIATELY CONTACT A PHYSICIAN. 

~FFECTS OF OVEREXPOSURE 

HARMFUL IF INHALED 
MAY BE FATAL IF SWALLOWED 
CONTAINS MATERIAL(S) KNOWN TO THE STATE OF CALIFORNIA TO 
CAUSE CANCER. 
HEADACHE 
NAUSEA 
GASTROINTESTINAL DISTURBANCES 
BLINDNESS 

STABILITY STABLE. 

CONDITIONS TO AVOID 

N/A 

INCOMPATIBILITY 

(_JIDIZING AGENTS 

SECTION VI - REACTIVITY DATA 

MGjM3 

2 



TWX 510-670-3600 

MATERIAL SAFETY DATA SHEET 

(REORDER PRODUCT BY THIS NO.) 
.~ENZENE SOOOUG/ML, lML 
J060 

2HLOROBENZENE 

SECTION VI - REACTIVITY DATA 

LEAD PERCHLORATE, PERCHLORIC ACIDS 

. TON PRODUCTS 

~:ON WILL NOT OCCUR. 

SECTION YII - SPILL OR LEAK PROCEDURES 

CASE MATERIAL IS RELEASED OR SPILLED 

~-::NT MATERIAL. 

·:roN SOURCES . 

.. !CABLE FEDERAL, STATE, OR LOCAL REGULATIC>NS 

-::-! m~ VI I I - SPECIAL PROTECTION INFORMATION 

::-N (SPECIFIC TYPE) 

_,::;:c VAPOR CANISTER . 

. :SES. 

_::_·::..:!,TED AREA. 

PAGE 3 



DATE 7/06/92 MATERIAL SAFETY DATA SHEET 

TWX 510-670-3600 

PAGE 

CATALOG NO 40006 (REORDER PRODUCT BY THIS NO.) 
--~ODUCT NAME CHLOROBENZENE SOOOUG/ML, lML 
. JATA SHEET NO 1400060 

CHLOROBENZENE 

SECTION VIII - SPECIAL PROTECTION INFORMATION 
* CONTINUED * 

OTHER PROTECTIVE EQUIPMENT 

N/A 

SECTION IX - SPECIAL PRECAUTIONS 

STORAGE AND HANDLING 

REFRIGERATE IN SEALED CONTAINER. 
KEEP AWAY FROM OXIDIZERS. 
KEEP AWAY FROM IGNITION SOURCES. 

OTHER PRECAUTIONS 

AVOID EYE OR SKIN CONTACT. 
AVOID BREATHING VAPORS. 

WHILE THE INFORMATION AND RECOMMENDATIONS SET FORTH HEREIN ARE BELIEVED TO BE 
Ar~TE AS OF THE DATE HEREOF, SUPELCO, INC. MAKES NO WARRANTY WITH RESPECT 
~- RETO AND DISCLAIMS ALL LIABILITY FROM RELIANCE THEREON. 

AST REVISED 11/25/91 

(_~ 
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Material Safety Data Sheet 

<§P 
No. 315 

From Genium's Reference Collection - CHLOROFORM Genium Publishing Corporation 
1145 Catal~ Street (Revision D) 

Schenectady, NY 1 303-1836 USA Issued: August 1979 
(518) 377-8855 C£HIUII PUIUSHING CORP. Revised: April 1988 

SECTION 1. MATERIAL IDENTIFICATION 25 
Material Name: CHLOROFORM 

~ Desc:rlptloD (OrlrJD/Uses): Used as 1 solvent for fau, oils, rubber, alb.loids, waxes, and resins; as 1 cleansi~g agent 

Orller DesicDIUoas: TrichloromcUw!e; CHC~; NIOSH RTECS No. FS9IOOOOO; CAS No. 0067-66-3 HMIS 

Maaufactunr: Contact your supplier or distributor. Consult the latest edition or the Clam&icciwed: 
H 2 

Buyers' G.WU (Gcnium ~f. 73) for a list of supplien. F 0 R 1 
R 0 I 3 
PPG• s 2 
•see sect 8 K 0 

SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS 
Chlorofonn, CAS No. 0067-66-3 C1lOO OSHA PEL 

Ceiling: 50 ppm.l40 mgtm:l 

ACGIH TIL.V, 1987-18 
TI.V-lWA: 10J,pm.SOmg!m:l 

NIOSH REL 
Ccilizzg: 2 ppm, 9.78 ~ 

•see NlOSH, RTECS, for add.itioualmlicity data with references 
Toxicity Data• 

ID mutagemc, reproduaive, tumorigCDic, aud irritative effects. Human, Oral, U)t.: 140 mglkg 
Rat, Oral. LD»: 908 mglkg 

SECTION 3. PHYSICAL DATA 
Bolllac Polat: 142"F (6l"C) Water Solubility ( ll' ): 0.822 ml of CHCL, per 
MeltlDC Polat: -82.3"F (-63.5"C) 100 ml of ~0 at68"F (201"C) 
Vapor Presson: 15&.4 Tom at68"F (20"C) ll' Volatile by Volume: 100 
Vapor Deasity (Air c 1): 4.13 Molecular Wela:bt: 119 Gra!IWMole 

Specific: Gravity (H
2
0 .., 1): 1.484 a.t 68"F (20"C) 

Appearance a ad Odor: A llcavy, colortess, clear, volatile liquicl; clw'actcristic., plusmt, cthcrcal. sweet odor (n:coguitiou 
lhrcshold: 0.3 mglm'); sweet wze. 

SECTION 4. FIRE AND EXPLOSION DATA T.nW~R UPPER 
Flash Point and Method Autoignition Temperature Flammability Limits in Air 

• • ~by Volume • • 
EstiDfUishluc Media: •Chlarofonu clocs DOt bum. Use m qCDt tbl1 Will put out tbc surrounding fire. 

Uaasual Fire or Esplosloa Hazards: Noae reported. 

Special Flre-firbtlDf Procedures: War a scl.f<Oataincd brea.thiug appamu.s (SCBA) wilh a full faccpil:cc operated iD lbe pressure· 
clcmaDd or posizivc-prasurc mode. 

SE_C_TION 5. REACTIVITY DATA 
Chloroform is stable if kept ill closed coaWDerl &Dd pror.ecu:d from air and sunlight It docs 110t Wldcrgo hu.ardous pol)'llll:rizatioa; 
bowevc:r, cvca whCD stabiliza1 with Clh&Dol. this mllerial dcvclo~J$ acidily from prolougcd exposure 10 air m1light. 

CbemicallDcompatlbllltles: This material is mcompatible with strong alkalies. 

Coadltloaa to A•old: Avoid proloagcd exposure ro air and light aDd ID IU'O!Ig alkalies. 

Hazardoua Prodacu or Decomposltloa: Toxic aDd corrosive sues Like byclrothkri: acid (HCl), chla.riJic (OJ, wboD IIIODOXide 
(CO), aa4 oUSa or c:b1oriDc (CO.) can be prodUced duriD& fua. 

' 



'Jo. 315 CHLOROFORM Jt88 Chloroform 

SECTION ll. HEALTH HAZARD INFORMAT10l' 
Chloroform IS liSted as a suspected human ca.rcmogen by ACGIH. 

Summary of Risks: Exposure 10 this matenal affects the central nervous. system !anesthesia); heart (arrhythmia. ventricular . 
tachycardia. bradycardia); liver (necrosiS, hepatoma); kidney (necrosiS); ana1t IS an embryoniC IOJUD. Fatalities arc assoc~ar.ed With 
cardiovascular dep~ss1on and ventricular fibrillation. 
Medical Conditions Aggravated by Long· Term Exposure: Ailments of th~ heart. liver, and kidneys may be worsened by 
exposu~ to chloroform. Target Or&:ans: Liver, kidneys. heart. skin. eyes. Pr1mary Entry:. Skin c:ontiet. lnh&lauon. 
Acute Effects: DizZiness, menw dullness, nausea. headache, fauguc, and ancsLhcsJa. Chronac Effects: Poss1blc cancer. 
FIRST AID 
Eves: lmmediatelv flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at least 15 minutes. 
Skin: lrnmediatelv wash Lhc affected arc:.a w1Lh soap and water. Inhalation: Remove Lhc exposed person to fresh air; rcs10rc andlor 
suppon his or her brutlling as needed. . . . . . . . . 
Ingestion: Never gave anylhmg by mouth to someone wno IS unconsc1ous or convulsmg. If Lhc exposed person IS rcspons1vc, g1ve hun 
or her several glasses of mille or water to drink and induce vorruting. Repeat if large quanuties we~ lllgcsted. 
Comments: Workers who are ~gularly exposed 10 chloroform r~uU"C p~placemcnt and periodic medical exams emphasizing kidney, 
liver. skin, and central nervous system funcuons. Carefully evaluate ca.ch exposure !hat produces a nouccablc effect to determine Lhc 
extent to which factors like alcohol or drugs have affected it. 

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUI"ITY) FOR ALL EXPOSURES. Seek prompt 
medical assistance for further treatment, observation, aud support after first aid. 

SECTION 7. SPILL. LEAK. AND DISPOSAL PROCEDURES 
Spill/Leak: Notify safety personnel of a chloroform spill or leak.. Prov1dc ventilation. Cleanup personnel need protecuon against 
contact with and inhalation of vapor (sec sect. 8). Chloroform vapor is heavier than air and will collect in low-lying areas. Cantlin large 
spills and collect wasle or absorb it with an inc:n maiCrtal such as sand, earth, or vermicul.ite. Place waste liquid or absorbent into cloSlble 
ccntaincn for disposal. Keep waste out of sewers, watersheds, and waterways. 
Waste D isposai: Contact your supplier or a licensed ccn::rac:tor for detailed recommendations. Follow Fcderll, state, and local 
regulations. 
OSHA Desicnations 
AirContaminant(29 CFR 1910.1000 SubpartZ) 
EPA Designations (40 CFR 302.4) 
RCRA Haurlious Waste, No. U044 
CERCLA Hazardous Substance, Reportable Quantity: 5000 lbs (2270 kg) 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Gonles: Always wear proteeti~ eyqlasscs or chemical safety goggles. Where splashmg is possible, wear a full face shield as a 
supplementary protective measure. Follow the eye- md face-protection guidelines in 29 CFR 1910.133. Respirator: Wear a NIOSH
approved respirator per the NIOSH Poclrzt GuitU 10 Chemi.cai flt12ards for Lhc maximum-use concentrations mdlor the exposure limits 
cited in scction2. Follow !he respirator guidelines ill 29 CFR 1910.134. For emergency or nonroutine usc (e.g., cleaning rcaacr vessels or 
storage tanks), wear Ill SCBA with a full facepiecc operated in Lhe p~ure-dcmmd or positive-pressure mode. Warn in:: Air-purifying 
rcspiralon williiDI protect workers in oxygen-deficient atmOspheres. Other: To prevent contact wilh skin, wear impervious gloves, boou, 
aprons, gauntlets, etc., as required by the specifiC work environment. Ventilation: Install and operate general and local ventilation 
systems !hat are powerful enough to maintain airborne levels of chloroform below Lhe OSHA PEL sl.alldard cited in section 2. 
Safety Stations: Malee eyewash stations, washmg facilities, and safety snowcrs available in usc and handling areas. Contaminated 
Equipmeat: Contact lenses pose a special haurd; soft lenses may absorb irritants and al11cnses concentrltC them. Do Mt wear contiet 
lenses in any work area. Remove ccntaminated clothing and launder it bcfo~ wcanng it again; clean this material from shoes and 
equipment. Comments: Practice good personal hygiene; always wash thoroughly after using this m:u.erial. Keep it off of your clothing 
and equipment. A void transferring it from your hands to your mouth while eating, drink..ing, or smolciQ~;. Do 1101 c.at, drink, or smoke in any 
work area. A void inhalation or vapor! 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
Storaz:e!Secregatlon: Sto~ chloroform in closed ccntaincrs away from light zod allcalies. 

Special Handllnz:!Storage: Proteet containers from physical damage. Do not transfer chloroform through pLastic or rubber hoses or 
pipes. 

Transportation Data (49 CFR 172.101-2) 
DOT Shippiaz: Name: Chloroform 
DOT Class: ORM-A 

DOT Label: None 
DOT ID No. UN1888 

IMO Label: Poison 
IMO Class: 6.1 

Rderen.ces: l, 2. 12, 73, 84-94. 100. 103. 
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Material Data Safety Sheet 

Product: YSI 3161 Conductivity Calibrator 1000 micromho/cm 

Components 

Potassium Chloride 
Iodine, resublimed 

Balance - Water 

CAS# 

7447407 
7553562 

Conductivity Calibrator 
1,000 micromho/cm 

<1.0 
<1.0 

The hazards associated with this product are those related to the constituent chemic:als. Material 
Safety Data Sheets for these materials are attached. 

*****Multiple Component Spill or Leak Procedures***** 

Steps to take if material is released or spilled 

Wear appropriate protective equipment. 
Wipe up the spill with absorbent material. 
Wash the spill area. 

Waste Disposal 

Dispose in accordance with local, state and federal regulations. 

YSI, Inc. October 30, 1990 
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Conductivity Calibrator 

10,000 micromho/cm 

Material Data Safety Sheet 

Product: YSI 3163 Conductivity Calibrator 10,000 micromho/cm 

Components 

Potassium Chloride 
Iodine, resublimed 

Balance -_Water 

CAS# 

7447407 
7553562 

% 

<1.0 
<1.0 

The hazards associated with this product are those related to the constituent chemicals. 
Material Safety Data Sheets for these materials are attached. 

*****Multiple Component Spill or Leak Procedures***"'* 

Steps to take if material is released or spilled 

Wear appropriate protective equipment 
Wipe up the spill with absorbent material. 
Wash the spill area. 

Waste Disposal 

Dispose in accordance with local, state and federal regulations. 

YSI, Inc. October 30, 1990 



07/13/94 12:14PM Sigma Chemical Co PAGE 007 

I: 
I: . ! : 

ATTN: SAFETY DIRECTOR 
MARC VON KEITZ 
MONTGOMERV AND WATSON 
365 LENNON LANE 

. EMERGENCY PHONE 1-314-771-5765 
PO BOX 14508 ST LOUIS MO 63175 

DATE: 07/13/94 
CUST#: 9-009-99999 

WALNUT CREEK, CA 94598 
M A T E R I A L S A F E T Y D A T A S H E E T PAGE 

SECTION 1.~~ - - - - - - - - CHEMICAL IDENTIFICATION- - - - -

PRODUCT~: P4504 
SECTION 2.i- -

i 
CAS ~:7447-40-7 
MF: CL1K1 

SVNONVMS : 

NAME: POTASSIUM CHLORIDE 
COMPOSITION/INFORMATION ON INGREDIENTS 

CHLORID DRASELNY (CZECH) • CHLOROPOTASSURIL • DIPOTASSIUM DICHLORIDE • 
EMPLETS POTASSIUM CHLORIDE • ENSEAL • KALITABS • KAOCHLOR • KAON-CL • 
KAON-CL 10 • KAON-CL TABS • KAY CIEL • K-LOR • KLOTRIX • K-LVTE/CL • 

K-PREDNE-DOME • MONOPOTASSIUM CHLORIDE • PFIKLOR • POTASSIUM 
MONOCHLORIDE • POTAVESCENT • REKAWAN • SLOW-K • TRIPOTASSIUM 
TRICHL?RIDE • 

SECTION 3. 1 ~- -------- HA~ARDS IDENTIFICATION------

LABEL PRECAUTIONARY STATEMENTS 
HARMFU~ 
HARMFU~ BY INHALATION, IN CONTACT WITH SKIN AND IF SWALLOWED. 
IRRITATING TO EYES, RESPIRATORY SVSTEM AND SKIN. 
IN CAS~ OF CONTACT WITH EVES, RINSE IMMEDIATELY ~ITH PLENTY OF. 
WATER rND SEEK MEDICAL ADVICE. , 
WEAR S !TABLE PROTECTIVE CLOTHING. 

SECTION 4. - - - - - - ~ - - - FIRST-AID MEASURES- - - - - - - - - - -

IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES WITH COPIOUS AMOUNTS OF 
WATER fOR AT LEAST 15 MINUTES. 
IN CASE OF CONTACT, IMMEDIATELY WASH SKIN WITH SOAP AND COPIOUS 
AMOUNTS OF WATER. 
IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL 
RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN. 
IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS. 
CALL A:PHYSICIAN. 
WASH CONTAMINATED CLOTHING BEFORE REUSE. 

SECTION 5.;- - - - - - - - -FIRE FIGHTING MEASURES- - - - - - - - - -
i 
I 

EXTINGUISHING MEDIA 
WATER SPRAY. 
CARBON:DIOXIDE, DRY CHEMICAL POWDER OR APPROPRIATE FOAM. 

SPECIAL FIREFIGHTING PROCEDURES 
WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TCI 

CONTINUED ON NEXT PAGE 



:. i 
:. i 

~ ' 

07/13/94 12:15PM Sigma Chemical Co 

7 OF 13 

FAX: USA/CANADA 1-800-325-5052 

OUTSIDE THE USA/CANAOA CALL COLLECT 

FAX: 314-771-5757 

PAGE 008 

M A T E R I A L S A F E T Y D A T A S H E E T PAGE 2 

i 
PRODUCT #: P4504 NAME: POTASSIUM CHLORIDE 

I 
PREVENT CONTACT WITH SKIN AND EVES. 

UNUSUAL FIRE AND EXPLOSIONS HAZARDS 
EMITS OXIC FUMES UNDER FIRE CONDITIONS. 

SECTION 6. - - - - - - - - ACCIDENTAL RELEASE MEASURES- -

DATE: 07/13/94 

CUST~: 9-009-99999 

WEAR 5 LF-CONTAINED BREATHING APPARATUS, RUBBER BOOTS AND HEAVY 
RUBBER GLOVES. . 
SWEEP P, PLACE IN A BAG AND 'HOLD FOR WASTE DISPOSAL. 
AVOID AISING DUST.. · 
VENTIL TE AREA AND WASH SPILL SITE AFTER,MATERIAL PICKUP IS COMPLETE. 

SECTION 7. - - - - - - ~ - HANDLING AND STORAGE- - - - - - - - - - -

REFER 0 SECTION 8. 

' 

SECTION 8. ~:- - - - - EXPOSURE CONTROLS/PERSONAL PROTECTION- - - - - -
CHEMICfL SAFETY GOGGLES. 
RUBBER GLOVES. · 
NIOSH/iSHA-APPROVED RESPIRATOR. 
SAFETY SHOWER AND EVE BATH. 
MECHANICAL EXHAUST REQUIRED. 
AVOID CONTACT AND INHALATION. 
DO NOTjGET IN EVES, ON SKIN, ON CLOTHING. 
WASH THlOROUGHLY AFTER HANDLING. 
~ARHFU SOLID. 
IRRITANT. 
KEEP TIGHTLY CLOSED. 
HVGROS~OPIC 

SECTION 9. ~ - - - - - - PHYSICAL AND CHEMICAL PROPERTIES - - - - - - -STORE IN A COOL DRY PLACE. 

APPEARANCE AND ODOR 
WHITE RVSTALS 
MELTIN~ POINT: 770 C 
SPECIFfc. GRAVITY: 

I: 
i 
I 
I 

1.984 

CONTINUED ON NEXT PAGE 

8 OF 13 

' r 
' ; 

i 

l 



07/13/94 12:16PM Sigma Chemical Co PAGE 009 

FAX: USA/CANADA 1-800-325-5052 

OUTSIDE THE USA/CANADA CALL COLLECT 

FAX: 314-771-5757 

M A T E R I A L S A F E T Y D A T A S H E E T PAGE 3 

DATE: 07/13/94 

CUST~: 9-009-99999 
PRODUCr #: P4504 NAME: POTASSIUM CHLORIDE 

SECTION 10 - - - ·· - -STABILITY AND REACTIVITY - - - - - - - - -

INCOMPATIBILITIES . . 
STRONG OXIDIZING AGENTS 
STRONG ACIDS 

HAZARDOUS OMBUSTION OR DECOMPOSITION PRODUCTS 
HYDROGEN CHLORIDE GAS 

SECTION 11 r : - - - - - - - TOXICOLOGICAL INFORMATION 

ACUTE EFFECTS 
HARMFUL IF SWALLOWED, INHALED, OR ABSORBED THROUGH SKIN. 
CAUSES:EYE AND SKIN IRRITATION. 
MATERIAL IS IRRITATING TO MUCOUS MEMBRANES AND UPPER 
RESPIRATORY TRACT. 
TO THE;BEST OF OUR KNOWLEDGE, THE CHEMICAL, PHYSICAL, AND 
TOXICOLOGICAL PROPERTIES HAVE NOT BEEN THOROUGHLY INVESTIGATED. 

ADDITIONAL! INFORMATION 
INGESTION OF LARGE QUANTITIES CAN CAUSE WEAKNESS, GASTROINTESTINAL 
IRRITATION AND CIRCULATORY DISTURBANCES. 

RTECS NO: TS8050000 
! 

POTASSIUM CHLORIDE 
IRRITATION! DATA 

EVE-RBT 500 MG/24H MLD 
TOXICITY DATA 

ORL-INF· LDL0:938 MG/KG/2D 
ORL-MAN LDL0:20 MG/KG 
ORL-RAT LD50:2600 MG/KG 
IPR-RAT LD50:660 MG/KG 
IVN-RAT LD50:142 MG/KG 
ORL-MUS LD50:1500 MG/KG 
IPR-MUS LD50:1181 MG/KG 
IVN-MUS LD50:117 MG/KG 
ORL-GPG LD50:2500 MG/KG 

TARGET ORGAN DATA 

28ZPAK -,8,72 

JAMAAP 240,1339,78 
LANCAO 2,919,80 
28ZPAK -,8,72 
FCTXAV 3,597,65 
ARZNAD 14,1128,64 
IYKEDH 21,257,90 
COREAF 256,1043,63 
EJTXAZ 8,188,75 
JPETAB 35,1,29 

CONTINUED ON NEXT PAGE 

9 OF 13 

I ! 

! 
I 

: I 
I l 
I I 
I I 

I 
I I 

! 
' 

i I 



07/13/94 12:17PH Sigma Chemical Co 

FAX: USA/CANADA 1-800-325-5052 

1oUTSIDE THE VSA/CANADA CALL COLLECT 
.· I . . ; 
I' 

I 
FAX: 314-771-5757 

M A T IE R I A L ·· S A F E T Y D A T A S H E E T 

PAGE 010 

PAGE 4 

DATE: 07/13/94 

CUST#: 9-009-99999 
PRODUCT:#: P4504 NAME: POTASSIUM CHLORIDE 

BEHAVIORAL (CONVULSIONS OR EFFECT ON SEIZURE THRESHOLD) 
BEHAVIORAL (CHANGE IN MOTOR ACTIVITY) 
BEHAVIORAL (COMA) 
CARDIAC (ARRYTHMIAS) 
LUNGS,,THORAX OR RESPIRATION (DYSPNAE) 
LUNGS, THORAX OR RESPIRATION (CYANOSIS) 
LUNGS,jTHORAX OR RESPIRATION (OTHER CHANGES) 
GASTROfNTESTINAL (NAUSEA OR VOMITING> 
BLOOD (CHANGE IN CLOTTING FACTORS) 
NUTRITIONAL AND GROSS METABOLIC (CHANGES IN: K) 
ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES 
CRTECS> DATA IS PRESENTED HERE. SEE ACTUAL ENTRY IN RTECS FOR 
COMPLE[E: INFORMATION. 

SECTION 12.; ~- - - - -:- - -ECOLOGICAL INFORMATION-------

DATA Nt:<VET AVAILABLE. 

SECTION 13. - - - - - - - - - DISPOSAL CONSIDERATIONS - - - - - - - - -
I 

l 
FOR SMALL QUANTITIES: CAUTIOUSLY ADD TO A LARGE STIRRED EXCESS OF 
WATER.:ADJUST THE PH TO NEUTRAL, SEPARATE ANY INSOLUBLE SOLIDS OR 
LIQUIDS AND PACKAGE THEM FOR HAZARDOUS-WASTE DISPOSAL. FLUSH THE 
AQUEOUS SOLUTION DOWN THE DRAIN WITH PLENTY OF WATER. THE HYDROLYSIS 
AND NEUTRALIZATION REACTIONS HAY GENERATE HEAT AND FUMES WHICH CAN BE 
CONTROLLED BY THE RATE OF ADDITION. 
OBSERVE ALL FEDERAL, STATE AND LOCAL ENVIRONMENTAL REGULATIONS. 

SECTION 14. - - - - - - - TRANSPORT INFORMATION - - - - - - -
i 

CONTACT SIGMA CHEMICAL COMPANY FOR TRANSPORTATION INFORMATION. 

SECTION 

REVIEWS, 
NOHS 

15~ 
I 

- - - - - - REGULATORY INFORMATION 

STANDARDS, AND REGULATIONS 
1974: HZD 60360; NIS 97; TNF 14471; NOS 88; 

CONTINUED ON NEXT PAGE 
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07/13/94 12:1BPM Sigma Chemical Co PAGE 011 

FAX: USA/CANADA 1-800-325-5052 

OUTSIDE THE USA/CANADA CALL COLLECT 

FAX: 314-771-5757 

M A T E R I A L S A F E T Y D A T A S H E E T PAGE 5 

DATE: 07/13/94 

I. CUST~: 9-009-99999 
PRODUCT:#: P4504 

I; . 
NAME: POTASSIUM CHLORIDE 

NOES 1~83: HZD 60360; NIS 125; TNF 13762; NOS 119; TNE 345538; TFE 
159316 

EPA TS~A:CHEMICAL INVENTORY, JUNE 1993 
EPA TS A TEST SUBMISSION (TSCATS) DATA BASE, JANUARY 1994 

'. 
I ' 

i I 
I.' 

SECTION 16 ;· ~ - - - OTHER INFORMATION- - - - - - - - - - - -

THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT PURPORT TO 
BE ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. SIGMA SHALL NOT BE 
HELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING OR FROM CONTACT WITH 
THE ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR PACKING SLIP FOR 
ADDITIONAL'TERMS AND CONDITIONS OF SALE. 
COPYRIGHT 1994 SIGMA CHEMICAL CO. 

1 1 OF 13 



! 07/13/94 12:10PM Sigma Chemical Co PAGE 001 

I 
SIGM~~ 

CHEMICAL COMPANY 

'THE WORLD'S FOREI.IOS'T lolt.NUfAe'TURER OF RESEARCH 
BIOCHEI.IICALS AND DIAGNOSTIC REAGENTS 

ATTN: SAFETY DIRECTOR 
MARC VON KEITZ 
MONTGO~ERV AND WATSON 
365 LENNON LANE 

EMERGENCY PHONE 1-314-771-5765 
PO BOX 14508 ST LOUIS MO 63175 

DATE: 07/13/94 
CUST~: 9-009-99999 

WALNUT CREEK, CA 94598 
M A T E R I A L S A F E T Y D A T A S H E E T 

SECTION 1.!-
PRODUCT #: I0385 

SECTION 2. 1 ~-
CAS #:7553-56-2 
MF: I1! 

SYNONYMS I 

- CHEMICAL IDENTIFICATION- - - - - - -

NAME: IODINE ACS REAGENT 
COMPOSITION/INFORMATION ON INGREDIENTS 

IODE (FRENCH) • IODINE (ACGIH,OSHA) • IODINE CRYSTALS • IODINE 
SUBLIMED • IODIO (ITALIAN) • JOD (GERMAN, POLISH) • JOOD (DUTCH) • 

SECTION 3.1 ~:- - - - - - - - -HAZARDS IDENTIFICATION- - - - - --- -

LABEL PRECAUTIONARY STATEMENTS 
HIGHLYjTOXIC (USA DEFINITION) 
TOXIC <EUROPEAN DEFINITION) 
TOXIC BY INHALATION, IN CONTACT WITH SKIN AND IF SWALLOWED. 
CAUSES\ BURNS. 
MAY CAUSE SENSITIZATION BY INHALATION AND SKIN CONTACT. 
SEVEREiLACHRVMATOR. 
TARGET!ORGAN(S): 
THVROID 
IN CASE OF ACCIDENT OR IF VOU FEEL UNWELL, SEEK MEDICAL ADVICE 
IMMEDIATELY (SHOW THE LABEL WHERE POSSIBLE). 
IN CASE OF CONTACT WITH EYES, RINSE IMMEDIATELY WITH PLENTY OF 
WATER AND SEEK MEDICAL ADVICE. 
WEAR SUITABLE PROTECTIVE CLOTHING, GLOVES AND EYE/FACE 
PROTECTION. 

SECTION 4. - - - - - - - - - - FIRST-AID MEASURES- - - - - - - - - - -

PAGE 

IN CASE OF CONTACT, IMMEDIATELV FLUSH EYES OR SKIN WITH COPIOUS 
AMOUNTS OF WATER FOR AT LEAST 15 MINUTES WHILE REMOVING CONTAMINATED 

-CLOTHING AND SHOES. 
ASSURE! ADEQUATE ·FLUSHING OF THE EYES BY SEPARATING THE EYELIDS 
WITH FINGERS. 
IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL 
RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN. 
IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS. 
CALL A!PHYSICIAN. 
DISCARD CONTAMINATED CLOTHING AND SHOES. 

SECTION 5. - - - - - - - - - FIRE FIGHTING MEASURES - - - - - - - - - -

CONTINUED ON NEXT PAGE 
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07/13/94 12:11PM Sigma Chemical Co PAGE 002 

FAX: USA/CANADA 1-800-325-5052 

OUTSIDE THE USA/CANADA CALL COLLECT 

FAX: 314-771-5757 

M A T E R I A L S A F E T Y D A T A S H E E T PAGE 2 

DATE: 07/13/94 

I CUST#: 9-009-99999 
PRoDucf_ #: Io3ss NAME: IODINE ACS REAGENT 

EXTINGUISHING MEDIA 
DRV CHEMICAL POWDER. 

SPECIAL FIREFIGHTING PROCEDURES 
WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO 
PREVENT CONTACT WITH SKIN AND EYES. 

UNUSUAL FIRE AND EXPLOSIONS HAZARDS 
EMITS TOXIC FUMES UNDER FIRE CONDITIONS. 

SECTION 6. - - - - - - - - ACCIDENTAL RELEASE MEASURES- - - - - - -

EVACUATE AREA. 
WEAR SELF-CONTAINED BREATHING APPARATUS, RUBBER BOOTS AND HEAVY 
RUBBER· GLOVES. 
COVER WITH DRY LIME OR SODA ASH, PICK UP, KEEP IN A CLOSED CONTAINER 
AND HOLD FOR WASTE DISPOSAL. 
VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE. 

SECTION 7.1- - - - - - - - - -HANDLING AND STORAGE-- - ---- --- -

REFER ~0 SECTION 8. . 

ADDITIONAL INFORMATION · . . 
MIXING IODINE, ANTIMONY AND AMMONIA RESULTED IN AN EXPLOSION. A 
VIOLENT REACTION OCCURS BETWEEN IODINE AND ACETALDEHYDE. 

SECTION 8.1- - - - - -EXPOSURE CONTROLS/PERSONAL PROTECTION- ----
WEAR APIPROPRIATE NIOSH/MSHA-APPROVED RESPIRATOR, CHEMICAL-RESISTANT 
GLOVES~ SAFETY GOGGLES, OTHER PROTECTIVE CLOTHING. 
SAFETY SHOWER AND EYE BATH. 
USE ON Y IN A CHEMICAL FUME HOOD. 
DO NOT1BREATHE VAPOR. 
AVOID CONTACT WITH EVES, SKIN AND CLOTHING. 
AVOID ~ROLONGED OR REPEATED EXPOSURE. 
WASH THOROUGHLY AFTER HANDLING. 
CORROSIVE. 
HIGHLV.TOXIC. 
SEVERE LACHRYMATOR. 
HARMFUL VAPOR. 
SENSITIZER. 
KEEP TIGHTLY CLOSED. 

CONTINUED ON NEXT PAGE 
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07/13/94 12:12PM Sigma Chemical Co PAGE 003 

I 

: ! 
I ' I . 

FAX: USA/CANADA ,-800-325-5052 

OUTSIDE THE USA/CANADA CALL COLLECT 

FAX: 314-771-5757 

M A T E R I A L S A F E T V D A T A S H E E T PAGE 3 

DATE: 07/13/94 

GUST#: 9-009-99999 
PRODUCT #: I03B5 NAME: IODINE ACS REAGENT 

STORE IN A COOL DRY PLACE. 
SECTION 9. - - - - PHYSICAL AND CHEMICAL PROPERTIES - - - - - - -

! 
APPEARANCEi\AND ODOR 

SOLID. 
BOILING POINT: 184.4 C 
MELTING POINT: ,13.5 C 
VAPOR PRESSURE: 0.31MM 25 C 
VAPOR DENSITY: 9 
SPECIFIC GRAVITY: 4.930 

~ECTION 10f - - - - - - - - -STABILITY AND REACTIVITY - - - - - - - - -

lNCOHPATIB~LITIES 
HAGNES1UM 
ZINC 1 

AMMONIA 
ALUMIN~M 
CORRODES STEEL 

HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS 
NATUREjOF DECOMPOSITION PRODUCTS NOT KNOWN. 

SECTION 11 1 

- - - - - - - - -TOXICOLOGICAL INFORMATION- - - - -
r 

ACUTE EFFECTS 
HAY BE FATAL IF INHALED, SWALLOWED, OR ABSORBED THROUGH SKIN. 
MATERIAL IS EXTREMELY DESTRUCTIVE TO TISSUE OF THE MUCOUS MEMBRANES 
AND UPPER RESPIRATORY TRACT, EYES AND SKIN. 
INHALATION MAY BE FATAL AS A RESULT OF SPASM, INFLAMMATION AND EDEMA 
OF THE,LARVNX AND BRONCHI, CHEMICAL PNEUMONITIS AND PULMONARY EDEMA. 
SYMPTOMS OF EXPOSURE MAY INCLUDE BURNING SENSATION, COUGHING, 
WHEEZING, LARYNGITIS, SHORTNESS OF BREATH, HEADACHE, NAUSEA AND 
VOMITING. 
EXPOSURE CAN CAUSE: 
STOMACH PAINS, VOMITING, DIARRHEA. 
DAHAGE;TO THE EYES 
DERMATITIS 

CONTINUED ON NEXT PAGE 
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07/13/94 12:12PM Sigma Chemical Co PAGE 004 

FAX: USA/CANADA 1-800-325-5052 

OUTSIDE THE USA/CANADA CALL COLLECT 

FAX: 314-771-5757 

M A T E R I A L S A F E T Y D A T A S H E E T PAGE 4 

DATE: 07/1319'+ 

CUST#: 9-009-99999 
PRODUCf' #: I0385 , NAME: IODINE ACS REAGENT 

HAV CA SE ALLERGIC REACTION. 
TARGET ORGANCS>: . 
THVROI· 

RTECS NO: r·N1575000 

IODINE : 
TOXICITY O~TA 

ORL-HMN LDL0:28 MG/KG 
UNR-HA~. LDL0:29 MG/KG 
ORL-RAT·LD50:14 GH/KG 
SCU-RAT: LD50:10500 HG/KG 
ORL-HUS LD50:22 GM/KG 
SCU-HUS LD50:>8650 MG/KG 
ORL-RBT LD50:10 GH/KG 

TARGET ORGAN DATA 
GASTROINTESTINAL (HVPERMOTILITY, DIARRHEA) 
GASTROINTESTINAL (OTHER CHANGES) 
ENDOCRINE (EVIDENCE OF THYROID HYPERFUNCTION} 
EFFECT$.0N NEWBORN (VIABILITY INDEX) 
EFFECT$' ON NEWBORN (GROWTH STATISTICS) 

ADDITIONAL! INFORMATION 
SKN-RBT; LD50: 220MG/KG. 

34ZIAG -,330,69 
85DCAI 2,73,70 
DRFUD4 4,876,79 
NIIRDN -,1226,90 
DRFUD4 4,876,79 
NIIRDN -,1226,90 
DRFUD4 4,876,79 

ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES 
(RTECS). DATA IS PRESENTED HERE. SEE ACTUAL ENTRY IN RTECS FOR 
COMPLETE INFORMATION. 

SECTION 12t:- - - - - - - - - ECOLOGICAL INFORMATION - - - - - - -

DATA NOT VET AVAILABLE. 

SECTION 13l - - - - - - - - - DISPOSAL CONSIDERATIONS - - - - - -
I 

MATERIAL IN THE ELEMENTAL STATE SHOULD BE RECOVERED FOR REUSE OR 
REC'r'CLING. 
OBSERVE ALL FEDERAL, STATE AND LOCAL ENVIRONMENTAL REGULATIONS. 

CONTINUED ON NEXT PAGE 
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07/13/94 12:13PM Sigma Chemical Co 

FAX: USA/CANADA 1-800-325-5052 

OUTSIDE THE USA/CANADR CALL COLLECT 

FAX: 314-771-5757 

M A T E R I A L . S A F E T Y D A T A S H E E T 

PAGE 005 

PAGE 5 

PRODUC ·· #: I0385 

SECTION 14[:- - -

DATE: 07/13/94 

CUST#: 9-009-99999 
NAME: IODINE ACS REAGENT 

- - - TRANSPORT INFORMATION 
I. 

CONTACT SIGMA CHEMICAL COMPANY FOR TRANSPORTATION INFORMATION. 

SECTION 15[, - - - - - - - - - REGULATORY INFORMATION - - - - - - -
I: 

REVIEWS, STANDARDS, AND REGULATIONS 
ACGIH TLV-CL 0.1 PPM 85INA8 6,799,91 

EPA FifRA 1988 PESTICIDE SUBJECT TO REGISTRATION OR RE-REGISTRATION 
FEREAC 54,7740,89 

MSHA STANDARD:AIR-CL 0.1 PPM (1 MG/M3) 
DTLVS* 3,135,71 

OSHA P~L:CL 0.1 PPM (1 MG/M3) 
FEREAC 54,2923,89 

OSHA PEL FINAL:CL 0.1 PPM (1 MG/M3) 
FEREA~ 54,2923,89 

DEL-ARAB REPUBLIC OF EGVPT:TWA 0.1 PPM (0.1 MG/M3) JAN93 
OEL-AUSTRALIA:TWA 0.1 PPM (1 MG/M3) ·JAN9~ · 
OEL-BELGIUM:STEL 0.1 PPM (1 MG/M3) JAN93 
DEL-DENMARK: .STEL 1 PPM (1 MG/M3) JAN93 
OEL-FINLAND:STEL 0.1 PPM (1 MG/M3);SKIN JAN93 
OEL-FRANCE:STEL 0.1 PPM (1 MG/M3) JAN93 
OEL-GERMANV:TWA 0.1 PPM (1 MG/M3) JAN93 
OEL-HUNGARV:TWA 1 MG/M3;STEL 2 MG/M3 JAN93 
OEL-JAPAN:TWA 0.1 PPM (1 MG/M3);STEL 1 MG/M3 JAN93 
DEL-THE NETHERLANDS:TWA 0.1 PPM (1 MG/M3) JAN93 
DEL-THE PHILIPPINES:TWA 0.1 PPM (1 MG/M3) JAN93 
OEL-POLAND:TWA 1 MG/M3 JAN93 
OEL-RUSSIA:TWA 0.1 PPM;STEL 1 MG/M3;SKIN JAN93 
OEL-SWEDEN:STEL 0.1 PPM (1 MG/M3) JAN93 
OEL-SWITZERLAND:TWA 0.1 PPM (1 MG/M3);STEL 0.2 PPM (2 MG/M3) JAN93 
OEL-THAILAND:TWA 0.1 PPM (1 MG/M3) JAN93 
OEL-TURKEY:TWA 0.1 PPM (1 MG/M3) JAN93 
DEL-UNITED KINGDOM:STEL 0.1 PPM (1 MG/M3) JAN93 
OEL IN BULGARIA, COLOMBIA, JORDAN, KOREA CHECK ACGIH TLV 

CONTINUED ON NEXT PAGE 
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07/13/94 12:14PM Sigma Chemical Co PAGE 006 

FAX: USA/CANADA 1-800-325-5052 

OUTSIDE THE USA/CANADA CALL COLLECT 

FAX: 314-771-5757 
i 

I. H A T E R I A L S A F E T V D A T A S H E E T PAGE 6 

I, DATE: 07/13/94 

i: CUST#: 9-009-99999 
PRODUCT:#: I0385 NAME: IODINE ACS REAGENT 

OEL INI~EW ZEALAND, SINGAPORE, VIETNAM CHECK ACGIH TLV 
NIOSH ~EL TO IODINE-AIR:CL 0.1 PPM 

NIOSH' DHHS #92-100,92 ; 
NOHS 1~74: HZD 40030: NIS 51: TNF 7490; NOS 46; TNE 124917 
NOES 1~83: HZD 40030: NIS 62: TNF 5853; NOS 76; TNE 200010; 
EPA TSCA CHEMICAL INVENTOR¥, JUNE 1993 
EPA TSCA.TEST SUBMISSION CTSCATS) DATA BASE, JANUARY 1994 
NIOSH ANALYTICAL METHODS: SEE IODINE, 6005 
OSHA A~ALVTICAL METHOD #ID-177 

I 
I 

SECTION 16l - - - - - - - - - - OTHER INFORMATION- - - -

TFE 127'060 

THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT PURPORT TO 
BE ALL INCLUSIVE AND SHALL BE USED ONLV AS A GUIDE. SIGMA SHALL NOT BE 
HELD LIABLE FOR ANV DAMAGE RESULTING FROM HANDLING OR FROM .CONTACT WI..TH. 
THE ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR PACKING SLIP FOR 
ADDITIONALiTERMS AND CONDITIONS OF SALE. 
COPYRIGHT 1994 SIGMA CHEMICAL CO. 

i 
LICENSE GRANTED TO HAKE UNLIMITED PAPER COPIES FOR INTERNAL USE ONLV. 
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Material Safety Data Sheet 
May be used to comply with 
OSHA's Hazard Communication Standard, 
29 CFR 1910.1200. Standard must be 
consulted for specific r8Quirements. 

IOENTTTY (As Used on Label Wid Ust) 
ALCOJET 

Section I 
Manufacturer's Name 

Al.CONOX, INC. 
Address fNumber, StrNt, City, Slate. and ZIP Coae) 

215 PARK AVENUE SOUTH 

NEW YORK N Y 1nnn1 

Section II - Hazardous Ingredients/Identity Information 

Hazardous Components (Soeeifte Chemcal Identity; Common Name(s)) 

Detergent, Alcojet 

U.S. Department of Labor 
Occupational Safety and Health Acm•n•strat•O" 
(Non-Mandatory Form) 
Form Approved 

OMB No. 1218-0072 

Note: Bllllk st)I()IS .,. not r;»rmrrr.d. If my nm IS not accucllble. or no 
in/omvl10fiG ava~laDIB. tiHI sp«:e must btl m•rlr«t to lfldicaoe mar 

Emergency Telepi'!One Numtler 

(212) di1-13()() 
. TelephOne Number for InformatiOn 

C212l 473-1300 
Date Prepared 

JULY 1. 1987 
Signature of Preparer (~t1011al) 

OSHA PEL ACGIH TLV 
Olner LJm•ts 

Recommended % (00~"'') 

THERE ARE NO INGREDIENTS IN ALCOJET WHICH APPEARED ON THE OSHA 
STANDARD 29 CFR 1910 SUBPART Z. 

Section Ill - PhyslcaUChemlcal Characteristlca 
Boiling P01nt Spec:i6c GrMy <H20 • , ) 

N.A. N A. 
Vapcr Pressure (nvn Hg.) Melting Pod 

N ll N.A. 
Vapor Density (AIR • 1) Evapcnzlon A.-

N.A. (8~~. 1) N.A .. 
Solubility '" Water 

MODERATE 
Appearance and Odor 

WHITE POWDER AND GRANULES - SLIGHT ACRID ODOR. 
Section IV - Rre and Explosion Hazard Data 

N.A. I LEL. N. A. I UEL N • A. 
Flastl Point (M.U.XS Used) 

Extinguis/'llng Media 

~'lATtR. PRY CHEMIC II,, FOAM, ca
2 Special FiiW F'.ghtlng Procecsur. 

FOR FIRES INVOLVING THIS MATERIAL, DO NOT ENTER WITHOUT 

PROTECTIVE EQUIPMENT AND SELF CONTAINED BREATHING APPARATUS. 
Unusual Filw and Ex;lloeion HaDrci1 

OSHA 174, Sept. 1985 



Section V - Reactivity Data 
Sl&tldity Unslabll Conditions to Avoid 

LOSES AVAILABLE CHLORINE AT HIGH 
SW)Ie 

TEl-!PERATURE AND XX HUMIDITY. -tncompatlblllty (MatenaJs to Avoid) 
STRONG ACIDS 

Hazardous ~ 01 ByptcdUCD 
MAY RELEASE CHLORINE GAS UPON BURNING, 

~ l Moy Oc= l I Conditions 10 Avoid NONE 
WiU Not Occur 

XX 
Section VI - Health Hazard Data 
Aoute(s) ot Entry: lnhalalion? Skin? 

YES NO 

INHALATION OF POWDER WIT.!. IBBITATE MUCOUS "1EMBRANFS 

WILL IRRITATE SKIN -·AND EYES UPON CONTACT 

NO 
OSHA Flegulated? 

NO 

Signs and ~~· ol ~ l 
--------------------~E~X-P_o_s_URE~~W~I~L~L~I~RB~I~T~AwT~E~M~II~C~O~II~S~M~E~M~B~R~A~N~E~S---------------j 

MAY CAUSE SNEEZING. 
Medical Cocdtiol• 

_o.._-_._ra/tlt....._~-------by;,.El~.;..; o;...._ .. ____ RE_S_P_I_RA_T_O_R_Y __ C_O_ND__.I .... T....,I.....,O.-.N.,.S __ MA=Y;....::B;,:E:.-:.,:A~G~GIA.lRA~V .... A .. T,..:e; ... o~_..Bu.Y_.t;;P,,.,,O~wp......:.E ... R--I 
Etnef281 ~ and Fltlt Aid ~ 

EYES-FLUSH WITH PLENTY OF WATER FOR 15 MINUTES ANO CAI.I. A PHYSICIAN 1 SKIN-r- ;H 

WITH PLENTY OF WATER.INGESTION-DO NOT INDUCE VOMITING~GIVE P:t,ENTY OF W?JEL. 
Section VII - Precautlona tor Safe Handling and Uu VoM!i'ING OCCURS GIVE UATER AGAIN. 5*~I ~- u; 
~ to Be TIQn In Call Material Ia All I u ~ 01 Spilled 

SHOVEL AND RECOVER AS MUCH AS POSSIBI.F 

RINSE RE!-lAINOER TO SEWER. MATERIAL IS COMPI.ETET,y BIODEGRADAJ~LE I WEAR DIIST 

MASK TO PREVENT INHALATION. 
Waste~~ 
S~1ALL QUANTITIES MAY BE DISPOSED OF IN SEWER, LARGE OUANTITJCES SHOULD BE . . 
DISPOSED OF ACCORDING TO LOCAL REOOIRE!'4ENTS FOR hLKALih'"E PE~~ERGEHTS. 
Precmion~IO Be Tak8n In HMdlng MIS SIDring 
SHOULD BE STORED IN'A PRY AREA TO PREVENT'C)KING HIGH TEr~ERATUBE bND/OR 

Htn-tiDITY CAN CAUSE LOSS OF AVAII,ABLE CRLQ'B,INE. 
Otl'ltr Prec::aWons 
NO SPECIAL REQUIREMENTS OTUR THAN THE GOOD Ih'"PUSTRIAL HYGI:gNE AND SAFETY 

PRACTICES E!-!PLOYED WITH ANY INDUSTRIAL CHEMICAL. 

Section VIII - Contr'DI MMIUJ"n 

DUST MASK 
SPidll 

NORMAL N A 
Cit* 

N.A. Mchanic8l ~ N .A.. 

Pr~ ~ REQUIRED 
lq.Picc.c:llan 

t(t'; ·-p 

ou.r ~ OCft1; or~ NOT REQUIRED 

NO SPECIAL PRACTICES REQUIRED 



Material Safety Data Sheet 
May be used to comply WJttl 
OSHA's Hazard Communication Standard. 
29 CFR 1910.1200. Standard must be 
consulted for specific requirements. 

IDENTlTY (A$ Um 0t1 Libel Mtd USf} 
ALCONOX 

Section I 
Manufacturer's Name 

ALCONOX. INC. 
Adcress (Numoer. Street. Ciry, Slate . .,d ZIP C.OO.} 

215 PARK AVENUE SOUT_H 

NEH YORK, N.Y. 10003 

Section II - Hazardous Ingredients/Identity lnfonnatlon 

Detergent, Alconox 

U.S. Department of Labor 
Occupational Safety and Healtl"l Adm••,stra:•or 
(Non-Mandatory Form) 
Form Approved 

OMB No. 1218-0072 

Noftt: BletiJc ~s are nor oemwtrtd. If &ny rrtm IS nor &QpbCilllt. or no 
mtomwDOII is IVIJiable, tf'le SQ.ce must Off m.ncec to utCIICI!'t fflllt 

Emergency T etepnone Number 

(212) 473-1300 
Telepl'lone Number tor lntormauon 

(2121 473-1300 
Date Prepared 

FEB.1, 19~1 

HazardOus Comi)OMI'ItS (Spec:ifte Chemical Identity; Common Name(a)) OSHA PEl. ACGIH Tl.V 
Otner umns 

Reeommenaed Ofa (OPtiOflaJ) 

THERE ARE NO INGREDIENTS IN bLCONOX WHICH APPEARED ON THE 
OSHA ST~lDARD 29 CFR 1910 SUBPABT Z. 

Section Ill- Ph"slcal/Chemlcal Charactel1stlca .. 
Bo~ng Point Speciftc GrMy (Hz() • 1) 

N.A. N' ~ 
Va;101 Pressure (rnrn Hg.) Melling Polra 

N~A. N A 
Vapor Oensty (AIR • 1) ~RDI 

N.A. ~ AciCaee • 1) N.A. 
Solubility .,. Water 

APPRECIABLE (GREATER THAN l a PER CENT) 
Appearance and Odor 

WHITE POt'lDER INTERSPEREp WITH CR&AN CQI.OBFD fLAKE:S - OPQBI.ESS 
Section IV - Fire and Explosion Hazard Data 
Aasn Pont (MethOd Used) 

NONE 
E.x1inguiSI'Iing Media 

Flammable Limrts 

WATER, C02 , DRY CHEMICAI.. rou;, SAND /EARTH 
Special Fare F'.gl'lting ProeedUNS 

L.EL. UEL 
N.A. N.A. 

FOR FIRES INVQLVING THIS MATERIAL DO NOT E:MTE:R WITHOUT 

PROTECTIVE EQUIPMENT AND SELF CONTAINED :SHEATHING APPA§ATIIS 
·nusual Fare and~ Hazatdl 

NONE 

OSHA 174. Sect. 1985 



Section V - Reactivity Data 

Incompatibility (MIIIrllll to Avoid) 
AVOID STRONG ACips 

Hazatdoul ~ 01 8)'Pf'DduCII 
MAY RELEASE CO GAS ON BURNING 

Section VI - Health Hazard Data 
Rou!l(s) of Entry. lnhalltion? 

YES 
Skin? 

NO 
I~? 

YES 

Hearrtl Hazards fAI::IM Vtd Ottottlc) INHALATION 0!' POWOER HAY PROVE LOCALLY IRRITATING TO 

MUCOUS l-!EMBRANES • INGESTION MAY CAUSE prsr~ourox:T 

AND/OR DIARRHEA. 

HTP? NO OSHA RegUlated? 
NO 

EXPOSURE MAY IRRITATE MUCOUS MEMBRANES. 
l-!AY CAUSE SNEEZING. 

RESPIRATORY CONDITIONS ~~y BE AGG&AyATtO BY POWDER 

~'ICJ and Fll3l Aid ~ 
EYES-FLUSH WITH PLENTY OF IAATF;B FQR 1 5 MINTITES SKIN-FT.TISH WIT[{ PI.ENTY a~ Wl 

n;GESTION-DRINK LARGE QUANTITIES OF WATER I GET HEDICAL AITENTIQti FOR QT scm~ro 
Section VII - Precautlona for Sate Handling and u .. 
sc.p. to Be T8Qn in C&M M11ena1 Ia R•aa• cl 01 ~ 

MATERIAL FOM~ PROFUSELY. SHQVEL AND RECOVER 

AS MUCH"AS POSSIBLE• RINSE; Btl:JAitmF'R TO SEVER. 
MATERIAL IS COMPLETELY BIODEGBAPASLt. 

Was!t.~M«1'o0d 
Sl~ QUANTITIES MAY BE DISPOSED OF IN SgwER. LARGE QUANTITIES SHOULD 

BE DISPOSEP OF ACCORDING TO I.OCAL REQUIREMENTS FOR UON-HAZABOOUS OETERGFNT. 
P~ to a. Taun tn Handling and StoMcl STORE IN A DRY AltEA TO PREVENT CAKING. 

Other~ NO SPECIAL REQUIREMENTS OTHER THAN THE GOOD IFPUSTRIAL HYGIF;NE 

AND SAFETY PRACTICES DJPLOXEP HITft AHX INpUSTftiAL CHEMICAL· 

Section VIII - Control M...,.• 

RapilllOiy P•OliiCdOI'I ~ 7)ptJ OUST MAS:K 

N.A. 

USEFUL-NOT :FtEQUIRED 



l 
Material Safety Data Sheet 
May be used to comply with 
OSHA's Hazard Communication Standard, 
29 CFR 1910.1200. Standard must be 
consulted for specific requirements. 

IDENT1TY (As Usee on Libel end Ust) 
ALCOTABS 

Section I 
Manula.cturer's Name 

U.S. Department ' 
Occupational Safety and 
(Non-Mandatorv Form l 
Form Approved 

OMS No. 1218-0072 

Detergent, Alcotabs 

Note: Blank SDIC8S.,. not permttted. If Illy nem tS nor aapt•caete. ot no 
information is evliJatJie, tt1e spltCe must be rnartree ro lfld•ca'fl rnar 

Emergency. TelephOne Number 

----~~~~AL~C~O~N~O~X~=.I~N~C~·~--------+=~--~--~~~~2~12~)_4~7~3~-~1~3~0~0 ____ _ 
Address (Nvmbef, Srrwet, Ciry, Slere, l!ld ZIP Code) Telephone Number for lnformauon 

NEW YORK, N.Y. 10003 

Section II - Hazardous Ingredients/Identity Information 

Hazardous Components (Specific Chemical Identity: Common Name(s)) 

Date Prepared 

J 

OSHA PEL ACGIH TLV 
Otner LJm,ts 

Recommended 

THERE ARE NO INGREDIENTS IN hLCOTABS WEICH APPEARED ON THE OSHA 

STANDARD 29 CFR 1910 SUBPART Z. 

Section Ill - PhyslcaUChemlcal Characteristics 
Boiling Point Speci6e Gravity (H~ • 1) 

N.~ 
Vapor Pressure (mm Hg.) Melting Point 

N.A. 
VafJO' Density (AIR • 1) Evaporallan Rate 

N.A. (8uty1 Acltme • 1) 
.. 

Solubility 11'1 Water 
COHPLETE 

Appearance and Odor 
WHITE TABLET ABOUT 3/4 INCH IN DIAMETER ODORLESS 

Section IV - Flre and Explosion Huard Data 
Flasl'l Po-nt (Method Used) 

N.A. I ~.A. 
ExtinguiShing Media 

WATER, co
2

. DRY CHEMICAL, FOAM, SAND/EARTH 

=-~ :oortenat) 

N A 

N.A. 

1'J A 

I UEL 
N.A. 

Special Fire F.ghting Prcc:edures 
FOR FIRES. INvOLVING THIS MATERIAL DO NOT ENTER WITHOUT 

PROTECTIVE EQUIPMENT AND SELF CONTAINED BREATHING APPARATUS. 
Unusual Fire and Explosion Hazards 

NONE 

(Res)roduee locally) OSHA 174, Sept. 1985 



Section V - Reactivity Data 
, ' l 

""'~ I :::- I I eon.- lo A,Qd NONE 

/ _XX_ 
Incompatibility (Materta/s to Avo/~ NONE 

; ' 
MAY RELEASE CO GAS UPON Bl~NING 

Hazardous May Oceur Conditions to Avoid -~ 
P-"Ymerizalion NONE 

Will Not 0c:eur XX 

,... 
L 

Section VI - Health Hazard Data 
Route(s) Of Entr;. Inhalation? Skin? ln~stion? 

~--~--~----~~~----~~--------------~~------------------~Y£5 Healttl HazardS (Aeut& ana Chtr:Jnic) 
INGESTION MAY CAUSE DISCOMFORT AND/OR DIARRHEA. 

r 

. . 
r· 

-~~--~--------~~----------------~~~~~~--------~~~~~==~-------- i ~ NTF? IARC Monogrtpns? os~. Regulated? L 
NO NO NO 

I • 

Signs and Symptoms ol ExPQSUI'8 
PROLONGED SKIN CONTACT WITH PISSOINED TAl:H.ET MAY CAUSE 

DRYING AND/OR CHAPPING. 
Medical Conditions 
Generally Aggravated bv ~ NONE 

Emergency and Fti'St Aid Pnx:edl.ftl 
IF SOLUTION IS SPLASHED IN EYES FLUSH WITH pi,ENTY OF Wl.TEB FOR 1 5 MINUTES 

.,:I;:F....!:;A~C~C;::I~D,:=E~N.:,T~A~L~LY~S~W~AL~L~0~~~1Ei::.!D~I~;J;ND~U~C~E~V~O::;:M&I.a.T&INu;G~ANCI.I.l.ID"'---iSuE;..~;E~A~p;,~;~HY......-;~S,.I._C"'l'·~:a.N~------ ,-, 
Section VII - Precautions for Safe Handling and Use 

Sleps 
10 

Be T&lwn in caae Meetlalla Releuecl or SpilledMATERIAL FOAMS PROFUSELY. SHOVEL AND RECOVER 

AS MUCH AS POSSIBLE. RINSE REMAINDER TO SEWER. 

MATERIAL IS COMPLETELY BIOr:SGRADABLE. 
Waste Disposal MethOd ' I 
SMALL QUANTITIES MAY BE piSPOSt;p OF IN SEjiE_B LARGE QUANTITIES SHO:UI,p BE 

DISPOSED OF ACCORDING TO LOCAL REOUIREME;NTS FOR NON-HP,Z;BDOUS DETERGENT 
PrKautiore 10 Be T Wr1 in Handling and Stortng 

STORE rN A COOL DRY PLACE. MATERIA!. IS 

HYDROSCOPIC. 
Other Pr.c:autions 

NO SPECIAL PRECAUTIONS OIHER THAN THE GOOD nmiiSTRIAI HYGIENE ANr ~ 

SAFETY PRACTICES EMPLOYED WITH ~~ INDUSTRIAL CHEMICAL· 

Section VIII - Control Measures 

Raspratory Prctection (Speci1y Type) NONE REQUIRED 

Ventilation · 
NORMAl 

Meehanic:al ~ 
N.A. 

NOT REQUIRED 

Other Pn:ltec:tiw ClotBng or Equipmen!NOT REQUIRED 

N.A. 

l ey.~ NOT REQUIR!:D 

NO SPECIAL PRACTICES REQUIRED 
Page2 



.l 

Material Safety Data Sheet 
May be used to comply with 
OSHA's Hazard Communication Standard, 
29 CFR 1910.1200. Standard must be 

·. consuHed for specific requirements. 

IDENTITY (As Used on Label and Usf) CI TRANOX 

Section I 
Manufacturer's Name 

ALCONOX. INC. 
AddresS (Number, Snet City, State, and ZIP Code) 

21 '5 PARK AVENUE SOUTH 

NEW YORK. NY 10001 

Section II - Hazardous lngredients/Jdentity Information 

U.S. Department o~ 
Occupational Safety and !
(Non-Mandatory Form) 
Form Approved 

OMB No. 1218-0072 

Detergent, Citranox 

Note: BJsnk spaces are not permitted. If any item is not applicable, or no 
information is available, the space must be marla1d to ~18 that. 

Emergency Telephone Number 

. (?12)4?~-1~00 
Telephone Number for Information 

(212)471-1100 
Date Prepared 

FEB. 1, 1991 
Signature of Preparer (optional) 

Other LimitS 
Hazardous Components (Specific Chemic:al Identity: Common Name(s)) OSHA PEL ACGIH TL V Recommended % (optional) 

THERE ARE NO INGREDIENTS IN CITRANOX WHICH APPEARED ON THE OSHA STANDARD 
29 CFR 1910 SUBPART Z. 

Section Ill - PhysicaUChemlcal Characteristics 
Soiling Poinl Specific; Gravity CH:O • 1 l 

21_1_°F 1.120 
Vapor Pressure (mm Hg.) Melting Point 

NO DATA N.A. 
Vapor Density (AIR • 1) Evaporation Rate 

NO DATA (Bu!yl Acetate • 1) NO DATA 
Solubiity tn WaJ.ef 

COMPLETELY SOLUBLE IN ALL PROPORTIONS 
Appearance ancf Odor 

PALE LIQUID - NEARLY ODORLESS 
Section IV - Fire and Explosion Hazard Data 
Flasll Point (Method Used) 

~ (OPEN CUP) ILEL N. A I I UEL N I A. 
Extinguishing Media 

WATER SPRAY, DRY CHEMICAL. FOAM. CARBON DIOXIDE 
Special Fn Fighting Procedures 

FOR FIRES INVOLVING THIS MATERIAL DO NOT ENTER WITHOUT PROTECTIVE 

EQUIPMENT AND SELF CONTAINED BREATHING APPARATUS, 
· Jnusual Fire and Explosion Hazards 

NONE 

(Reproduce locally) OSHA 17<C, Sept 1985 



Section V - Reactivity Data 

Sl&bllly 1=... I X ,Cand .... IOA""' NOT APPLICABLE 

lncom,2atlbllltl (~•terl•l• to Avoltl._ 
OXIDIZING OR HIGHLY ALKALINE SOLUTIONS 

Hazardcul Decomposition or Byproduct~ 
AMMONIA, CARBON MONOXIDE OR CARBON DIOXIDE MAY BE RELEASED ON BURNING 

=-... I::="""' I X I"""""""' .. A.... NOT APPLICABLE 

Section VI - Health Hazard Data 
Aoute(s) of Entry: Inhalation? NO Skin? YES Ingestion? YES 

Health Hazards (Acuts tnd Chronic) 
MATERIAL WILL CAUSE EYE BURNS. MAY CAUSE SKIN IRRITATION AND/OR BURNS 

NTP1 NO IARC Monographs? NO OSHA Regulated? 
NO 

Signs and Symptoms of Exposure 
MATERIAL IS LOCALLY IRRITATING UPON EXPOSURE. CAN CAUSE BURN'"' 

Medical Conditions 
GeneranyAogravatedbyExposure PREEXISTING SKIN DISORDERS MAY BE AGGRAVATED BY 

EXPOSURE 
Emergency and Farst Aid Procedures 
IMMEDIATELY FLUSH SKIN AND EYES WITH PLENTY OF WATER FOR l 5 MINIJTES. FOR 
INGESTION DO NOT INDUCE VOMITING. GIVE PLENTY OF WATER. CALL A PHYSICIAN. 

Section VII - Precautions for Safe Handling and Use 
~ ~Be Taken in C&se Material 1$ Released or ~lied 

SMALL SPILLS MAY BE FLUSHED TO SEWER. LARGE SPILLS SHOULD BE NEUTRALIZED 

.... 

r 
L 

WITH LIME OR SODA ASH. USE ABSORBENT MATERIAL TO RECOVER AS MUCH AS POSSIBLE 
DISPOSE OF ACCORDING TO LOCAL REGULATIONS. RINSE TRACES WITH PLENTY OF WATER~ 

Waste Disposal Method 
COMPLY WITH FEDERAL, STATE AND LOCAL REGULATIONS, IF APPROVED MAY BE 
NEUTRALIZED WITH LIME OR SODA ASH AND FLUSHED TO SEWER, 

Precautions to Be Taken in Handli_~and ~ NO. SPECIAL PRECAU~IONS IN STORING. USE PROTECTIVE EQUIPMENT 1NHEN HANDLING 
UNDILUTE.MATERIAL. 

Other Precautions NO SPECIAL REQUIREMENTS, AVOID SPLASHING AND SPRAYING UNDIL1JTE MATERIAL. 
USE GX>D INIXJSTRIAL HYGIENE AS WI'IH 1>Nf INOOSTRIAL CHEMICAL. 

Section VIII - Control Measures 

Respiratoly Protection I(Speeily Type) NOT REQUIRED 
Vftilation Loc:al Exhaust NORMAL 

Machanica1 fGeneraQ 
N.A. 

Special N.A. 

N.A 
ProtecliYe Gloves REQUIRED I Ey. Protection REQUIRED 
Other Pn:Uc:liYe Clolhing or Equipment 
EYE WASH STATION SHOULD BE AvAILABLE 
w~~~~BEFORE EATING, DRINKING OR SMOKING. 



Detergent, Detergent 8 
Material Safety Data Sheet 
May be used to comply with 

' OSHA's Hazard Communication Standard. 
·29 CFR 1910.1200. Standard must be 

· consulted for specific requirements. 

U.S. Department 
Occupational Safety anc 
!Non-Mandatory Form l 
Form Approved 

OMS No. 1218-0072 

., 

IDENTITY (As USIKJ on Ubel and Ust} 
DETERGENT 8 

Noll: Blank spaces art nor permttrec. II any nem rs nor apptrcat>te. or no 
infonnatJOn is available. Ule space must be marlted ro lfldrca~e tflar 

Section I 
Manufacturer"s Name Emergency TelephOne Number 

ALCONOX. INC. (212) 473-1300 
Telephone Number lor lnformauon 

(212) 473-1300 
Address tNvmt::Jer. Street. Cny, State. ati(J ZIP Coc:le} 

215 P~'R'K ~~mn:- c:nrT'T'~ 
Date Prepared 

NEW YORK N.Y. 1nnn~ FEB. 1, 1991 
Signature cl Preparer (opt1onal) 

Section II - Hazardous Ingredients/Identity lnfonnation 

~azardOus Ccmoonents (Specific Chemical ldelrtity; Common Name(s)} OSHA PEL ACGIH TLV 

ETHYLENE GLYCOL NONOBUTYL ETHER 50 PPM 25 PPl-i 
:JIPROPYLENI: GLYCOL l1ETHYL ETHER 100 PPM 100 PPM 

Other Lomots 
Recommended 

~0 OTHER INGREDIENTS IN DETERGENT 8 APPEARED ON THE OSHA STANDARD 
29 CFR 1910 SUBPART Z 

Section Ill - PhysicaUChemical Characteristics 

8oohnQ P0rnt 

235°F 
Speeific Gravity (Hz() • 1) 

Vat)Of Pressure (mm Hg.) Malting Point 

NO n~'T'~ 

Vapor Oensrty (AIR • 1) Evapct;~S~an Rme 

% (optronatJ 

994 

N.A. 

NO DATA (Butyl Acltate • 1) NO _DATA 
Solubllrry 111 Water 

COMPLETE 
Appearance and Odor 

CLEAR LIQUID-SLIGHT AMMONIA ODOR 
Section IV - Are and Explosion Hazard Data 
Flash Pomt (Met"'d Used) 

ALCOHOL FOAM, co2 , DRY CHEMICAL· WATER FOG 
SpecoaJ Frre Fight•ng Procedures 

FOR FIRES INVOLVING THIS MATERIAL DO NOT ENTER WITHOUT 

PROTECTIVE EQUIPMENT AND SELF CONTAINED BREATHING APPARATUS. 
Unusual Fire and Explosion· Haz:aRis 

(Reproduce locally) OSH_A 174, Sept. 1985 



Section V - Reactivity Data 

I 
"""""""' to ...... 

: NONE 

STRONG ACipS. OXIDIZERS 
Hazardous 0ec:ompos1tion or B~uc:ts 

THER}~ DECOMPOSITION MAY RELEASE NITROUS OXIDES =- I May =- I I Conditions to Avoid NONE 
W~l Not 0c:cut 

XX 
Section VI - Health Hazard Data 
Aoule(S) ol Entry: Inhalation? Skin? 

YES YES YF'S 
Healtl'l Hazards (Acute and Chn:lnic) 

INHALATION OF VAPORS 1-'.i.AY PROVE LOCALLY IRRITATIHG. 

SKIN CONTACT MAY PROVE LOCALLY IRRITATING. INGESTION 
~my CAUSE DISCOMFORT AND/OR NAUSEA. 

NTP7 IAAC Monographs? 
NO 

OSHA Regulated? 
NO NO 

S.gns and Symptoms ol Exposure 
INHALATION MAY CAUSE DROWSINESS IN POORLY VENTILLATED 

AREAS. SKIN CONTACT MAY PROVE LOCALLY IRRITATING. 

PREEXISTING SKIN DISORDERS HAY BE ,AGGRAV'ATEP UPON 

EXPOSURE. 
Emergency and F'&m Aid Prooedur.s 
EY£S-FLUSH WITH PLENTY OF WATER FOR 15 MINUTES.SEEK !~DICAL ATTLNTION. SK: 
FLU.SH WITH PLENTY OF WATER. INGESTioN-GIVE WATER. DO NOT um·ucE VOlU'l'ING. IF 
VO!'ITTING OCCURS READMINISTER FLUIDS. SEE A PHYSICIAN. 
Section VII - Precautions for Safe H•ndllng 1nd Use 
~reos to Be T &Jcen in Cue Matenal Is Released or Spi"-1 . 

USE ABSORBENT HATEBIAL AND BEHOVE HITH A SHOVEL. 
RINSE REMAINDER TO SEWER. HATEF.IAL IS COHPLETEL). 

BIODEGRADABLE. 

,.. 
• J 

d 

f : 

i • s 

r 

• I 

r 

' . 

Wasta O.soosal Method SMALL QUANTITIES MAY BE DISPOSED OF IN SEWER. I.ARGE QUANTITIES . 1 

SHOULD BE DISPOSED OF ACCORDING TO LOCAL REQUIREMENTS FOR ALKALINE LIQUID; 
Precautions to Be Taken In Handling and &onno 

NO SPECIAL PRECAUTIONS IN STORING. OPEN CONTAINER 

SLOWLY TO RELEASE PRESSURE BUILD-UP. 

USE PROTECTIVE EQUIPMENT WHEN HAND:t,ING UNDILUTE 

MATERIAL. AVOID SPLASHING AND SPRA'YING UNDILUTE f'.AT: ~ 

Section VIII - Control Measures 

NOT REQUIRED 
Spec:ial 

N 14. llln~Mr..t. 
Ventilauon 

CXtw 
N.A. N.A. 

REQUIRED 
I E)'l PJOtldlarn RECOMHENOED 

EYE WASH STATION SHOULD BE AVAILABLE. 

~~D~USTRIAL HYGIENE AND SAFETY PRACTICES E~WLQYEQ WITH ANY It-~USTRI. ~ 
CHEMICAL ,. 2 • U.S.G"O ·-·4fi•SZti4H7S 
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Material Safety Data Sheet 
May be used to comply with 
OSHA's Hazard Communication Standard, 
29 CFR 1910.1200. Standard must be 
consulted for specific requirements. 

IDENTITY (A$ USIKJ on lAbel Md tAt) 
DET-0-JET 

Section I 
Manufacturer's Name 

AI.CONOX, INC. 
Address (Number. Street, City, State. and ZIP Code) 

K V 

NEW YORK 

·section II - Hazardous Ingredients/Identity lnfonnatlon 

U.S. Department 
Occupational Safety ar 
(Non-Mandatory Form, 
Form Approved 

OMB No. 1218-0072 

Detergent, Det-0-Jet 

Note: Blank spaces are not pennirrea. If any 111m rs not a;JphCIDie. or no 
rlcrmalion is available, fiJtl ~DaCe must be manc.a to indiCII!fl mer 

Emergency Telephone Number (201 )-312-6970 CALL BEEPER 
E~TER .PHONE NUHBER AT TONE 

Telephone Number for lntormatiOil 

Date Prepared 

JAN. 1, 1991 
Signature ol Preparer (op(10tla/) 

Hazardous Componems (Specifie Chemical Identity; Common Name(s)) OSHA PEL ACGIH TLV 
Otl'ler umats 

Recommended 

?OTASSIUH HYDROXIDE NONE 
SODIUM HYPOCHI.OBITE NONE NONE 

THERE ARE NO INGREDIENTS IN DET-0-JET ( INCLUDING THt TWO INGBEDIEUTS 
LISTED ABOVE) WHICH APPEARED ON THE OSHb STANDARD 29 CFR 1910 SIIB?nRT z 
THE TWO ING~DIENTS LISTED ABOVE WERE DISCLOSED Dim TO 7liE CORROSIVE 
t;ATtJRE OF THE CHEtiiCAI.S 

) --------------------------------------------------------------------------------------------------------------------

' 

Section Ill - Physical/Chemical Characteristics 
Boiling Point 

212°F 
Specific Gravity (H~ - 1) 

1. 282 
Vapor Pressurw (rnm Hg.) Melling Point 

IN-a nli.Tll. NO n:a'T":!'. 
Vif'Of Density (AIR • 1) Evl;xntion RISe 

NO DATA ('Butyl~•1) NO DATA 
Solubih1y ., Watar 

COl·IPLETE 
Appearance and Odor 

CLEAR LIOUip - PRACTICAI,IS OPORI.ESS 
Section IV - Fire and Explosion Hazard Data 
Flash POint (Meti'IOd Used) 

NONE (CLOSED CUP) 

po NOT ENTER WITHOUT 

I UEL. N.A. 

PROTECTIVE EQUIPMENT AND SELF CONTAINED BREATHING APPARATUS. 

(Reprocluce loCally) OSHA 174, Sept. 1985 



· Section V - Reactivity Data 

NONE 
I r-.•onOio •- . 

lncompallblllty (Materta/J to Avoid) 
WILL REACT (POSSIBLY VIOLENTLY) WITH STRONG ACIDS 

Hazardous Oec:ornpositJon 01 Byproduca 
HYPOCHLOROUS ACID, HYDROCHLORIC ACID, CHLORINE 

=~ I May a- I I ConditionS to Avoid NONE 
WiU Not Occur 

XX 
Section VI - Health Hazard Data 
Route(s) ot Entry. Inhalation? 

YES 
Skin? 

YES 
lngestron? 

YES 

. ... 

1 
dJ 

[] 

~l 
Health Hazards (Acura ana CMW;J 

l1ATERIAL IS CORROSIVE TO ALL BODY TISSUES WITH HHICH IT J 
COMES IN CONTACT. INHALATION OF SPRAY OR lUST MAY RESULT 

IN VARYING DEGRESS OF IRRITATION. 

NO 
rj 
L. 

NTP? IARC~? 
NO NO 

r • 

Signs and Symptom~ of Exposurw 
!-1ATERIAL IS CORROSIVE TO SKIN AND MUCOUS MEMBBANES 

WILL CAUSE RAPID AND.SEVERE BURNS. 
Medical ConditionS 
Genera~ty Agqrav8ted b'( ~SKIN CONTACT WITH PREEXISTING DISORDERS (SUCH AS OPEN 

WOUNDS). RESPIRATORY CONDITIONS WILL BE AGGRAVATED BY SPRAY QR MIST 
Emerge~ and First Aid Prtadures EYES-IMMEDIATELY FLUSH EYES WITH COPIOUS AHOUNTS OF \~ATr-· 1 

FOR 15 MINUTES AND SEEK MEDICAL ATTENTION If:WEPIATEirY SKIN-FLUSH l-liTH PLE 
OF WATER.SEE A PHYSICIAN IF BURNS OCCUR.;INGESTION-DRINK LARG:E ~UANTITIES o~ 
WATER OR MILK.DO NOT INWJCE vOMITING. IF vOMITING QCCIIBS Bp~~-gfelmE~! ThHiiTt~El 

Section VII - Precautions for Safe Handling and Uae A · 11 • j' · 
Steps to Be T&Xen in Case Material Is Relused 01 Spilled 

GET PROTECTIVE EQUIPMENT. FLUSH HITH AN t;BIINDAN'! 

SUPPLY OF WATER. DILUTE ACETIC ACID f.lAY BE USEt 1 

TO NEUTRALIZE FINAL ·TRACES;.· AVCIID EXTREME HEAT,·-
Waste OiSPOUI Method 

DILUTE WELL WITH WATER. ADJUST pH DO~~ARD, KEEPING ON ALKALINE 

SIDE• FLUSH TO SEWER. MATERIAL IS COMPLE'I'ELY BIODEGRADABL-

Ptwcautlons to Be Taken In Handling and Str:mg AVOID EXTREME HEAT IN STORING. USE PROTECTIVE 

EQUIPMENT WHEN HANDLING. 

DANGER. MATERIAL IS CORROSIVE. PRACTICE GOOD INDUSTRU\I, 

HYGIENE WHEN HANDLING. 

Section VIII - Control Measures 

Rapiratoty ProtectiOn (Speclly rw-J NOT REQUIRED. 

Ventilation Loc:aJ Exhaust NORHAL 

Protedive Gtova 

Mechanie:al (GennQ 
N.A. 

REQUIRED 

N.AJ 

N.A. 

Other Prctec:tM Clothing 
01 EQuiprMr«EYE WASH STATION SHOULD BE AVAILABLE 

w~ Pr.c:tic:eS ~lASH HANDS BEFORE EATING, DRINKING OR SMOKING. 
Pege2 



Material Safety Data Sheet 
May be used to comply with 
OSHA's Hazard Communication Standard, 
29 CFR 1910.1200. Standard must be 
consulted for specific requirements. 

IDENTITY {As Used on L&Oel and LJst) 

Section I 
Manulacturer·s Name 

ALCONOX, INC. 
Address (Number, Slreet. CiTy, State, and ZIP Code} 

215 PARK AVENUE SOUTH 

NEW YORK, NEW YORK 10003 

Section II - Hazardous Ingredients/Identity Information 

Hazardous Components (Specific Chemical Identity: Common Name(s)) 

U.S. Departmen 
Occupational Safety a 
(Non-Mandatory Forno, 
Form Approved 

OMS No. 1218-0072 

Detergent, Liqui-nox 

NotB: B/8111c spaces are not pemurrea. II 8/ly nem •s not apphcaOie. 01 no 
informaoan is available, the sp8Cfl must be merited to ind~~:a~e mar 

Emergency Telephone Number 

(212) 4 73-1300 
Telephone Number for Information 

(212) 473-1300 
Date Prepared 

JANUARY 1, 199! 
Sognature or Preparer (OCtiOilal) 

OSHA PEL ACGtH TLV 
Olller Lomots 

Recommended "" (C!Pt>0/1111) 

THERE ARE NO INGREDIENTS IN LIQUI-NOX WHICH APPEARED ON THE OSHA STANDARD 
29 CFR 1910 SUBPART Z. ALL OF THE INGREDIENTS IN LIQUI-NOX ARE CONSIDERED 

TO BE PROPRIETARY INFORMATION AND WE SHALL EXERCISE THE RIGHT TO CONFIDEN
TIALITY AFFORDED ·us UNDER THE FEDERAL LAW. 

Section Ill - Physical/Chemical Characteristics 
Boiling Point 

214°.F 
Specific Gravity (H~ • 1) 

Vapor Pressure (mm Hg.) Melllng Point 
NO DATA 

Vapor Density (AJR • 1) Evaporation Rate 

NO DATA (8U!y1 Acetate • 1 l 
.. Soi!Jtlit!!Y tn Watlf 

COMPLETELY SOLUBLE IN ALL PROPORTIONS 
Aj)pearance and Odor 

YELLOW LIQUID - PRACTICALLY ODORLESS 

Section IV - Fire and Explosion Hazard Oats 

Flash Point (Method Used) Flammable Umits 
NONE (CLEVELAND OPEN CUP) 
Ex1i~ishing Media 

WATER, DRY CHEMICAL, FOAM, CO~, SAND/EARTH 
Special Fire Fighting Procedures 

LEL 
N.A. 

-·- 1.075 

N.A. 

~T ,(')WF.'R 

UEL 

N.A. 

FOR FIRES INVOLVING THIS MATERIAL. DO NOTENTEB WITHOUT PROTECTTJTE 
EQUIPMENT AND SELF CONTAINED BREATHING APPARATUS. 

Unusual Fire and Explosion Hazards 

NONE 

(Reproduce loc~lly) OSHA 174, Sept 1985 



Section V - Reactivity Data 

NONE 

lncom~tlbillly (Materials to Avoid) NONE 

HazardouS Decomposition or Byproduc:ts so MAY BE RELEASED ON BURNING '?I 

Hazardous May Occur Conditions to Avoid 
Polymerization NONE 

Will Not Occur XX 

Section VI - Health Hazard Data 
Route(s) of Entry: Inhalation? 

NO 
Skin? 

YES YES 
Health Hazards (Acufe and Clvonlc} 
SKIN CONTACT MAY PROVE LOCAJ.I.y TEEIT:;TIN INGESTION MAY CAUSE DISCOMFORT 

AND/OR DIARRHEA. 

NTP? NO IARC~? NO OSHA l=legulated? 
NO 

S9ns and Sympcoms of Exposul'8 
PROLONGED SKIN CONTACT MAY CAUSE DRYING AND/QR CHAPPING 

NONE 

Emergency and First Aid Pnx:edures 

EYES - FLUSH WITH PLENTy QF WATER FOP 1 5 MINUTES SKIN-FLUSfUYTTH WATEP 

INGESTION - DRINK LARGE QUANTITIES OF WATER. GET MEDICAL AT~rENTION FOR DISCv 

Section VII - Precautions for Safe Handling and Use FORT 

Sleos to Be Taken In Cue Material II Released or Spilled 

MATERIAL FOAMS PROFUSELY I RECOVEB AS MITCH liS POSSTBT.E WITH l\BSOP:El:E:NT 

MATERIAL AND RINSE REMAINDER TO SEWER, MATERIAL IS COMPLETEJ;,Y BIOOEGB:;DABI.E. 

Waste OisQosal Method 
SMALL QUANTITIES MAY BE DISPOSED OF IN SEWEE, I.ARGE OUAN'I;IT'[ES SHOIII.p BE 

SOAKED UP WITH ABSORBENT MATERIAL·. AND DISPOSED OF ACCORDING TO LOCAL 

~ to Be Takerl In Handling and Storing ORDINANCES 
NON REQUIRED - VISCOSITY OF MATERIAI. INCREASE AT VERY r.ow TJ"'MPEP»TIHUL 

Other Prwcautions HY,..·T'EMJ 
NO SPECIAL REQUIREMENTS OTHER THAN THE GOOD INDTJSTR.Il!T-v.olwb'UE AND SAFETY 

PRACTICES EMPLOYED WITH ANY INDUSTRIAL CHEMICAL. 

Section VIII - Control Measures 

Ventilation L9CB' ExhaUII NORMAL N.A. 

Mechanlc:al (General)' N. A. N.A. 

Protec:ti't'e Gloves RECOMMENDED 
I Eye Prcl~ RECOMMENDED 

Oltter ProtectiVe Clothing or Equipment NOT REQUIRED 

WorMiygienic PracticeS NO SPECIAL PRACTICES REQUIRED· 

Page 2 



~ATERIAL SAFETY DATA SHEET 
(EFFECTIVE DATE: 3/3C/90) 

~ECTlON I - MATERIAL 1DE~TIFICATION AND USE 

~ATERIAL NAME/IDENTIFIER 

MICRC LIQUID LABORATORY CLEANER 

~.F.P.A 

H.M.I.s. o 
2 0 

Detergent, Micro Liquid 
Laboratory Cleaner 

TO CGMPLY WITH OSHA'S HAZARD COMMUNlCATlON STANDARD 29 CfR 191C.1200 

MANUFACTURER'S NAME: 
STREET ADDRESS: P.O. 
CITY: BURLINGTON, NJ 
COUNTRY: u.s.A. 
POSTAL CODE: 
EMERGENCY PHONE NO.: 

INTERNATIONAL PRODUCTS CORPORATION 
bOX 70 
08016 

609-386-8 77C 

SUPPLIERS NAME: NOT APPLICABLE 
STREET ADDRESS: NOT APPLICABLE 
CITY: NOT APPLICABLE 
COUNTRY: NOT APPLICABLE 
TELEPHONE NO. FOR INFORMATION: 609-386-8770 

HEMICAL NAME: A MIXTURE 
CHEMICAL FAMILY: A MIXTURE 

- CHEMICAL FORMULA: NOT APPLICABLE 
TRADE NAMES ANC SYNONYMS: MICRO 
MOLECULAR WEIGHT: NOT APPLICABLE 
MATERIAL USE: CLEANER 

SECTION II - HAZARDOUS INGREDIENTS OF MATERIAL 
APPROXIMATE CAS, NA OR 

hAZARDOUS INGREDIENTS CONCENTRATION % u.N. ~uMBERS 
LD50 LD50 
(SPECIFY SPECIES t 

ROUTE) 

NO MICRO INGREDIENT, PRESENT AT 1% OR MORE, IS CONTAINED IN THE SARA TITLE lilt 
313 LIST. HO~EVER, THE FOLLOWING COMPOSITION I~FORMATIO~ IS PRO~ICED FOR 
MEDICAL REFERENCE PURPOSES. 

~AJOR INGREOlENTS 
WATER 
GLYCI~E, N,N'-1,2-ETHANEOIYLBIS(N-(CARBOXY~ETHYL)-, 
TETRA-SODIUM SALT 
SENZENESULFCNIC ACID, DIMETHYL-, AMMO~IUM SALT 
BENZENESULFONIC ACIDt DODECYL-, CPO. WITH 2,2• t2 11 

·NITRILCTRIS-(ETHANOL) 
rOLY(OXY-1,2-ETHANEDIYL), ALPHA-(~ONYLPHENYL)-OMEGA
HYDRGXY 

7732-18-5 

64-02-8 
26447-10-9 

27323-41-7 

9016-45-9 



SECTION 111 - PHYSICAL DATA FOR MATERIAL 

PHYSICAL STATE: LI~UID 
ODOR THRESHOLDCPPM): NOT DETERMINED 
EVAPORATION RATE: ABOUT SAME AS WATER 
~ VOLATILE (BY VOLUME): NOT DETERMINED 
VlSCCSITY: a.z CP 
SPECIFIC GRAVITY: lel4 
BOILI~G POI~T (C): CA 212 F (100 C) 
PH: 9.7 (CONCENTRATE) 
ODOR AND APPEARANCE: PALE YELLOW LIQUID ~ITH SLIGHT AMMCNIA ODOR. 
VAPOR PRESSURE(MM): ABOUT SAME AS WATER 
VAPOR DENSITY (AIR=l): ABOUT SAME AS ~ATER 
FREEZING POINT(C): CA.-a C 
SOLUfiLITY IN wATER (20 C): MlSClSLE 
MELTING POINT: FREEZING PT. CA.-8 C 
COEFFICIENT OF WATER/OIL DISTRIBUTION: NOT DETERMINED 

~ SECTION IV - FIRE AND EXPLOSION HAZARD DATA 

FLAMMABILITY: NO 
IF YES, UNDER kHICH CONDITIONS?: 

MEANS OF EXTINCTION: ACUEOUS PRODUCT. FOR FIRES IN~OLVING DRIEC MATERIAL 
USE ~AlERt CARBON DIOXIDE, DRY CHEMICALS, CR FOAM. 

SPECIAL PROCEDURES: NOT APPLICABLE 

FLASh PCINT (C) AND METHOD: NONE-AwUECUS SYSTeM 

UPPER EXPLOSION LIMIT (% BY VOLUME): NOT CETERMINED 

LOWER EXPLOSION LIMIT (%BY VOLUME): NOT CETERMINED 

AUTCIGNITION TEMPERATURE(C): NOT APPLICABLE 

HAZARDOUS COMBUSTION PRODUCTS: NOT APPLICABLE 

EXPLCSION DATA 
SENSITIVITY TO MECHANICAL IMPACT: NONE 
SENSITIVITY TO STATIC DISCHARGE: NONE 



SECTICN V - REACTIVITY OATA 

~HEMICAL STABILITY: YES 
.F NG, UNDER WHICH CONDITIONS?: 

INCOMPATIBILITY TO OTrlER SUBSTANCES?: YES 
IF S~t WHICH ONES?: MAY ETCH ALUMINUM AND ZINC 

REACTIVITY AND UNDER WHAT CONDITIONS: 'NCT DETERMINED 

HAZARDOUS DECOMPOSITION PRODUCTS: NCT DETERMINEC 

HAZARDOUS POLYMERIZATION: WILL NOT OCCuR 

SECTION VI - TCXICOLOGICAL PROPERTIES CF MATERIAL (HEALTh HAZARD DATA) 

NOTE: ALL TEST RESULTS WERE OBTAINED ON UNDILUTED PRODUCT. RECOM~ENDED 
CG~CE~TRATION GF MICRO FOR MOST APPLICATIONS IS 2% BY VOLU~E. COPIES CF TEST 
RESULTS AVAILABLE ON REQUEST. 

ROUTE OF ENTRY: SKIN CONTACT, INHALATION ACUTEt EYE CONTACT 

EFFECTS OF ACUTE EXPOSURE TO MATERIAL 
~ EYE: MICRO IS CONSIDERED AN EY~ IRRITANT (DID NCT AFFECT CORNEA). 

SKIN: MODERATE IRRITANT (PII = 3.88, RABBITS), NO EVIDENCE CF CCRROSIVITY. 

INHALATION: PROLONGED EXPOSURE MAY CAUSE SLIGHT NOSE ANC THROAT IRRITATION. 

SWALLCWING: VERY LARGE AMOUNTS COULD CAUSE CRAMPS AND MUSCLE SPAS~S. 
L050 GREATER THAN 5G/KG (RATS, ORAL). 

EFFECTS OF CHRONIC EXPOSURE TO MATERIAL: NCT DETERMINED 
HO~EVER NOTE: 

SKIN: PROLONGED USE MAY CAUSE DRYING/CHAPFING. 
INHALATION: PROLONGED USE MAY CAUSE SLIGHT NOSE AND THRCAT 

IRRITATION. 

SIGNS AND SYMPTOMS OF EXPOSURE: REDNESS OF EYES AND/OR SKIN 

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSuRE: NOT CETERMINEO 

LDSC OF MATERIAL (SPECIFY SPECIES ~ROUTE): LDSC IS GREATER THAN 5G/KG (RATS, 
ORAL) 

LC50 OF MATERIAL (SPECIFY SPECIES ~ ROUTE): NCT OETERMINEC 

~xPOSURE (LIMITS): NOT DETERMINED 

IRRITANCY OF MATERIAL: EYE IRRITANT 



.. ,.. 

SENSITILATION CF MATERIAL: NOT DETERMIN~D 

SYNERGISTIC MATERIALS: NONE KNOh~ 

CARCINO~EHIC!TYt REPRODUCTIVE EFH:CTS, TcRATOGEtdCITYt MLTAGENICITY: 
U.S.A.: ACCORCING TC DEFI~ITIONS AND LIMITATIONS OF THE U.S. hAZARD 
COMMvNlCATION STANDARD, NONE Of THE INGREDIENTS ARE LISTED 0~ THE ~TP, IARC, OR 
OSHA CARCINOGE~ LISTS. 

CANACA: ACCORDING TO DEFINITION~ AND LIMITATIO~S OF THE CANADIA~ nHMIS 
REGULATIONS, NONE OF THE INGREDIENTS ARE LISTEC ON THE !ARC OR ACGIH CARCINOGEN 
LISTS. 

SECTICN VII - PREVENTIVE MEASURES 

PERSCNAL PROTECTIVE EQUIPMENT 

GLOVES (SPECIFY): WATERPROOF GLOVES 

EYE (SPECIFY): GOGGLES OR PROTECTIVE GLASSES. AS A GENERAL RULEt DO NOT WEAR 
CONTACT LENS~S ~HEN HA~CLI~G CHEMICALS. 

RESPIRATORY (SPtClFY): ~OT NORMALLY NEEDED. 

CTHER (SPECIFY): SAFETY EYE bATh SHOULC bE AVAILAdLE. ~ASH ~ITH SCAP ANC ~ATEh 
AFTER USE. 

ENGINEERING CONTROLS (E.G. VENTILATICNt ENCLCSEC PRCCESSt SPECIFY): GENERAL 
INDUSTRIAL SYSTEM REUUIREMENTS. 

LEAK AND SPILL PROCEDURE: SMALL SPILLS (LESS THAN ONE GALLON)-FLUSH WIT~ 
HATER. 

LARGE SPILLS-COLLECT LIQviD "ITH AdSORBENT MATERIAL 
AND PACKAGE FOR DISPCSAL ACCORDING TO LCCALt STATE, 
AND COUNTRY ReGULATIO~S. 

CC~SULT hiTH APPROPRIATE AUTHORITIES; BIODEGRADAbLEt PH CF CC~CENTRATE=9.7 

MAST£ DISPOSAL: SEE ABOVE (LEAK AND SPILL PROCECURE) 

HANDLING PROCEDURES AND E~UIPMENT: VE~TILATION: TYPICAL GENERAL INDUSTRIAL 
SYSTEMS ARE SUFFICIENT. PROTECTIVE ~~UIPMENT: GOGGLESt ~ATERPRCOF GLCVES A 
WATERPROOF CLOTHING TO PREVENT EYE AND SKIN CONTACT. 

STORAGE REQUIREMENTS: STORE IN CCOLt CRY, ~ELL ~ENTlLATED AREAS. KEEP 



CC~TAINERS CLOSED• USE ONLY STAINLESS STEEL, PCLYETHYLENEt OR PLASTIC LINED 
CONTAINERS FOR STORAGE. DO NOT STORE I~ CC~TACT ~ITH AL~MINUM, ZI~C, COPPER OR 
THEIR ALLOYS. 

SPECIAL SHIPPING INFORMATION: NuT APPLICA~l~ 

SECTION VIII - EMERGENCY AND FIRST AID MEASLRES 

EYE CONTACT: IMMEDIATELY FLUSH WITH LARGE QUANTITIES OF wATER FCR AT LEAST 
15 MINUTES WHILE HOLDING THE EYELIDS OPE~. DO ~GT ATTEMPT TC NELTRALIZE wiTH 
ChEMICAL AGENTS. CONTACT A PHYSICIAN IMMEDIATELY. 

SKIN CONTACT: IMMEDIATELY REMOVE CONTA~INATED CLOTHING AND FLUSh AREA wiTH 
LARGE QUANTITIES OF WATER FOR AT LEAST 15 MINUTES. DO NOT ATTE~PT TO 
NEUTRALIZE WITH CHEMICALS AGENTS. CONTACT A PHYSICIAN IF IRRilATlCN 
DEVELOPS. 

INGESTION: IF PATIENT IS CONSCIOLSt GIVE SEVERAL GLASSES CF wATER FOR DILUTION 
EFFECT AND CONTACT A PHYSICIAN• DO NOT INDUCE VCMITlNG. 00 NCT GIVE AN 
UNCO~SCIOUS PERSON ANYTHING BY MOUTH. 

INHALATION: REMOVE FRUM CONTAMINATED ATMOSPHERE. IF B~EATHING hAS STCPPEUt 
GIVE ARTIFICIAL RESPIRATION THEN OXYGEN IF NEEOEC. CONTACT A PHYSICIA~. 

OTE TO PHYSICIAN: NONE 

~ ADDITIONAL INFORMATION: NOT APPLICABLE 

SECTICN IX - PREPARATION DATE OF M.S.D.S. 

PREPARED BY (GROUP, DEPARTMENT, ETC.): 
CHARLES E. GRA~ITO, PRESIDENT 
INTER~ATIONAL PRODUCTS CORPORATION 
P.O. BOX 70, BURLINGTON, NJ 08016 u.s.A. 
TELEPHONE NUMBER: b09-386-8770 
DATE: 3-30-90 

ADDITIONAL NOTES OR REFERENCES: 
U.S. TSCA LISTING: ALL MICRO INGREDIENTS ARE LISTED IN THE u.s. EPA TSCA 
INVENTORY. 

U.S. SARA CLASSIFICATIONS: NO MICRO INGRECIENT PRESENT AT 1% OR MORE IS 
CONTAINED IN THE SARA TITLE lilt 3l3 LIST. 

WHILE INTERNATIONAL PRODUCTS CORPCRATIG~ BELIEVES THE l~FORMATIO~ CONTAI~ED 
HEREIN TO BE TRUE AND ACCURATEt IT HAS RELIED ON INFORMATION PROVICED eY 
lTHERS. INTERNATIONAL PRODUCTS CORPORATION HAKES NO WARRA~TIESt EXPRESS OR 
iMPLIED, AS TO THE ACCURACY OR AOEQUACY CF THE !~FORMATION CONTAINED 
HEREIN CR WITH RESPECT TC THE RESULTS TG BE OBTAINED FROM THE LSE CF ThE 
PRODUCT. INTERNATIONAL PRODUCTS CORPORATION DISCLAIMS ALL LlAEILilY WIT~ 



RESPECT TO THE USE OF THIS PRODUCT, I~CLUDl~G nlTHOUT Ll~ITATIQN, LIABILITY 
FOR lhJURY 10 THE USER OR THIRD PERSONS. 

"ISSUEC dY V~R ll/25/93" 
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Material Safety Data Sheet 
May be used to comply with 
OSHA's Hazard ComrnuniCitiOn Standard. 
29 CFR 1910.1200. Standard must be 
consulted for specific requirementS. 

IDENTTTY (As U.O 0"1 l.M»>Ittd USt) 
TERG-A-ZYME 

Sectlon I 
Manufacturer's Name 

ALCONOX, INC. 
Address (Number, snet. CJtt, State, Mid ZJP Code) 

21 c; "P ~'R.K ~· 

NEW YORK, N.Y. 10003 

Section 11 - Hazardous Ingredients/Identity Information 

U.S. Departmen 
Occupational Safety a. 
(Non-Mandatory Form) 
Form Approved 

OMS No. 1218-0072 

Detergent, Terg-A-Zyme 

NeD: Blank specas 111'11 not petmifled. If any iftlm iS nor applicable, or no 
inlotmation is aveiJsble, the Sl'lfCe must be manc.d ro indica~ that. 

Emergency Telephone Number 

J212} 473-1300 
Telephone Number 101' Information 

(212) 473-1300 

JAN. 1, 1991 

Otller l.Jmrts 
Hazarc1ous Compoueuts (Speciftc Chemical Identity; Common Name(s)) OSHA PEL ACGIH TLV Recommended %-(optional) 

THERE ARE UO INGREDIENTS IN TERG-A-ZYl-iE ~iHICH APPEARED ON THE OSHA 

STAh~ARD 29 CFR 1910 SUBPART Z. 

Section Ill - Physical/Chemical Charac:terist1c 
Boiling Poinl Spec:ilc Gmity (HzO • 1) 

N.A. 
VllfJOI Presan (mm Hg.) Melling Poill 

NA_ 
Vapor Denlity (AIR • 1) Evapalllliali Rll8 

?oJ' !t. (Bury! AceiiSe • 1) 

Solubiity 1ft WaiM 
. APPRECIABLE (GREATER THAN 10 PER CENT) 

Appearance and Odor fmX'l'E POWDER INTERSPERSED WITH CREAM COLORED 
BROWN SPECKS - ODQRLESS 

Section IV - Fire and Explosion Hazard Data 

NONE 
WATER, C0 2 , DRY CHEMICAL, FOAM, SAND/EARTH 

Special Fire Fighting ~ 

N A 

N.A. 

N.A. 

FLAKES AND 

I ~.A. I ue~.A. 

FOR FIRES INVOLVING THIS MATERIAL DO NOT Eh"TER WITHOUT c .--------------...-...-~~~~~~~~~~~~~~~~~~~~~~~~~~~u-______ _ 
J. _ _i PROTECTIVE EOUIP~%ENT AND SELF CONTAINED ·BREATHING APPARATUS. 

NONE 

u 
OSHA 174, Sept. 1985 



~----------------------------------------------·---------·--------Section V - Reacttvtty Data 

Incompatibility (Materl~s 10 Avoid) AVOID STRONG ACIDS. 

Hazaraaus Decomposition or ~y RELEASE CO
2 

ON BURNING. 

Section VI - Health Hazard Data 
Route(s) of Enlry. Inhalation? 

YES 
Skin? 

NO 
lngerStlon? 

YES 
Heallt1 Hazards (Acut8 ..., ChroniC) 

INHALATION OF POWDER MAY PROVE LOCALLY IRRITATING 

TO MUCOUS ~m~mRANES. INGESTION MAY CAQSE DISCOMfORT ANP/OR DIABRHEA. 

NTP? 
NO IARC~? NO OSI-IA Regula18d? 

NO 

EXPOSURE !lAY IRRITATE MUCOUS l·tEz.IBRANES. INHALATION l·lAY 

CAUSE SNEEZING. 
Medical Conclitians 
GenetaMy ~by Expaue RESPIRATORY CONDITIONS UAY BE AGGRAVATED BY PmiDER. 

PERSONNEI. MAY NEED TO BE EVALUATED FOR ENZYMF; SENSITIVITY/ALLERGIC RESP-,1\ 
Emecgeucy and Fnt A;d Proc:eclnl / · 

EYES-FLUSH WITH PLE:t1TY OF WATER FOR 1 5 MINTJTES 0 SKIN-F'I.TTSH 'tXI'j'H pr.EPr 

OF ~\FATER. INGESTION-DRI~l< LARGE OUN{TITIES OF WATER 0 GF:T MEPICM· ATTEN?· I t 
Section VII - Precautions for Safe Handling and Use FCIR DISCOMFORT. f 
&epa 1D Be T.un in Cue Mm8riiJ Is Reilald or Spilled 

MATERIAL FOMlS PROFUSEI.Y. SHOVEI. AND BEe .QVEB 

AS MUCH AS POSSIBLE. RINSE REMAINDER TO Sf:WER. MATERU~I. IS COMPI.E7EI.y 

BIODEGRADABLE. 
Wabl Oi:spoul Method 

SMALL QUANTITIES MAY BE DISPOSED OF IN SEWER. LARGE QUlWTITIES SHOULD BE ! 

DISPOSED OF ACCORDING TO LOCAL REQUIREMENTS· FOR NON-H1~ZARDOUS DETERGEN1' · 

Precaulians to Be T.un in Handing and S1Dmg STORE IN A DRY AREA TO PREVENT CAKING. 

NO SPECIAL REQUIREMENTS OTHER _THAN THE GOOD INDUSTRIAL HYGIENE 

AND SAFETY PRACTICES EHPLOYEp WITH ANY INpUSTRIAI. CHEMICA!·· 

Section VIII - Control Meuur. 
R~ P1ocec:tion (Sp«<y 1)7») 

DUST !-1ASK 
Ventillticn Lccal Exhaull 

NORMr.T. N.A. 
Mechanic~~ tGenn/) 

- N.A. N.A. 
_l E~ PnMc:ticu 

USE.EIIL - NOT REOIIIREP 
Other Protec:tiYe Oolhing or ~ 

NOT REQUIRED 

WOI'Miygienic Prac:tas NO SPECIAL PRACTICES REQUIRED 
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Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(518) 377-8854 

Malena. 

Sheet Nc 
Diesel F1 

Issued: 10/81 

Diesel Fuel Oil No. 2-D 

Revision: A, 11/90 

33 Section 'L MateriaUdentification ·•····· · · .. ·. ·· .··. ·:.. • . : .. 7T : ::: ..... : :.: : ... : ··•····•· ·· · · ..... . 
Diesel Fuel OU No. 2-D Description: Diesel fuel is obtained from the middle distillate in peuoleum separation; a distillate R 
oil of low sulfur content. It is composed chiefly of unbranched paraffins. Diesel fuel is available in various grades, one of I 

NFPA 

which is synonymous with fuel oil No. 2-D. This diesel fuel oil requ~s a minimum Cetane No. (efficiency ra~g for ~ ~ 
diesel fuel comparable to octane number ratings for gasoline) of 40 (ASTM D613). Used as a fuel for trucks, ships, and 
other automotive engines; as mosquito control (coating on breeding waters); and for drilling muds. 
Other Designations: CAS No. 68334-30-5, diesel fuel. 
Manufacturer: Contact your supplier or distributor. Consult the l~t Chemicalwed: BUJUs' GuidPI for a suppliers list. 

Cautions: Diesel fuel oil No. 2-D is a skin iiritaot and central nervous depressant with high mist concentrations. It is an environmental 
hazard and moderate fire risk. 

Section 2~ ... lrigredients and Occupational· Exposure LimitS 
Diesel fuel oil No. 2-D• 
1989 OSHA P.EL 1990-91 ACGni TL V 1988 NIOSH REL 1985-86 Toxklty Data* 

~ 
HMIS 
H 0 
F 2 
R 0 
PPG• 
• Sec.. I 

None established Mineral Oil Mist 
TWA: 5 mglmlt 
STEL: 10 mglm' 

None established Rat, oral, LD~: 9 glkg produces gasuointcstinal (hypermotility, diarrhea) 
effects 

• Diesel fuel No. 2·D lellds to be low iu aromatics aud high iD paratfillic:s. This fuel oil is complex mimlre of: 1) >9S~ pmffiDie, olefmie, uaplllbezlic,llld 
1J'0D11tic hydrocarboas, 2) sulfur (cO.S~). aud 3) bCDzale ( <100 ppm). (A low beuzeDe level Rducu cm:inogeDic risk. Fuel oils caD be exempted UDder the 
bazeDe IUDdan1 (29 CFR 1910.1021)]. Allhough low iD the fuel itself, beDzale CODCCDinliODJ are libly 10 be much higher iD proc:essiD&Ift:IL 
t ~ ampled by IIOIIYapor-c:oUtcliug mdbo4. 
t Mollitor NIOSH, KTECS (HZlBOOOOO), for funJre ta:licity data. 

Section::3.,:::Pbysical :Data::}:•:::,.:(.<:::= :•.•:...: :: : •:::: ... :.: ... ·.·····•·. ··••=:.:=•······ :,: §:)::.:.:•:•::::=::.:,:/?:::)==••:=··· :.· : ·:.: ... ::: · •·· • .=: .. : • ·.... •... , ... . .. ·.·· · ':·~· ::= .... ·. · .•.. 
BoUizl& Point R.uce: 340 to 675 F (171 to 3~8 C) 
VIscosity: 1.9 to 4.1 c:e:otistoke at 104 "F (40 "C) 

Appearance and Odor: Brown, slightly viscous liquid. 

Specific Gravity: <0.86 
Water SolubWty: Insoluble 

Flash Point: 125 "F (52 "C) min. I Autoignltion Temperature: >500 "F (932 "C) I LEL: 0.6~ v/V l UEL: 7 .5~ v/V 
£xtin:ulsblng Media: Use dry chemical, carbon dioxide, or foam to fight fire. Use a water spray to cool ~·exposed "COntainers. i>o DOt use a 
foreed water spray din:dly on buming on since this will scatter the rae. Use I .smothering t=hniquc for extizlgui.thing rue. 
Uausual Fire or Explosion Hazards: Diesel fuel oil No. 2-D is a OSHA Class n combustible liquid. Its volatility is similar to that of gas oil 
Vapors may travel to a source of ignition and flash back. 
Special Fire·flghtiug Procedures: Isolate hazard ~a and deny entry. Since fae may produce toxic fumes, wear a self-contained brcathiDg 
apparatus (SCBA) with a full facepiece operated in the pressure-demmd or positive-pressure mode and full protective clothing. If feasible, 
remove contairaers from fire. Be awm of runoff from rae conuol methods. Do not release to sewers or waterways due to pollution and fire or 
explosion hazani. 

Section s~::=:Reacti~ty.Data>·,··•< .: .. , · ·==···· ·· ·=··· ········· · · =<· · ··· :> · ·/'•P : .::::::=:==:=/•:: :. :· ··='·=· . ·:=· = : ·· :. ·= .= . . ..• • .• ·:: • .. . .. ... .. .. .· . · .. ··.··.· .......... , · .. · .. · ... . .... ··· ;·•:.::·:::.:::· ::::>:.::·:··::.:·:·: ...... :.. ::.... :···· . '•·:·• .. ·: .................. , ....... •:<• .. : •: ...... :.:····· ·:• ... . 

StabUlty/Polymerizatioa: Diesel fuel oil No. 2-D is stable at room &empemurc in closed containers under normal storage and handling coodi
lions. Hazardous polymeriz.ation cannot occur. 
ChemicallncompatlbWtles: It is incompatible with suong oxidizing agents; heating greatly increases the fae hazard. 
Coadltions to A void: Avoid heat and ignition sources. 
Hazardous Products of Dea)mposftJou: Thennal oxid.Uive decompo.sitiOD of d.ierel fuel oil No. 2-D c.m produce various hydmcarbozu azJd 
hydrocarbon dc:rivatives, and other partial oxidation products such as carbon dioxide, carbon moooxide, and sulfur dioxide. · 



Section 6. -Health .. H.amrd Data · ... ··::.:.·:·:.-.... :· .. · .. -:- .. ·.· :-'· ·.·.: :-·· .... ··:··:·.: ... ·.··.·· 

CardnogenJdr,.: Although the IARC has not assign~ an overall evaluation to diesel fuels as a group, it has evaluated •occupational exposures in 
petroleum refl!Wig as an !ARC probable human carcmogen (Group 2A). It has evaluated distiUate (light) diesel oils as DOt classifiable as human 
carcinogens (Group 3). 
Summary of RiskS: Although diesel fuel's toxicologic effcets should resemble kerosine's, they arc somewhat more prot1ounccd due to additives 
such as sulfurized esters. ExCessive inhalation of aerosol or mist can cause respiratory tract irritation, headache, dizzin~;s, nausea, vomiting and 
loss of coordination, depcuding on concentration and e~sure time. When removed from exposure area, affected persOIOS usually recover ' 
completely. If vomi~ occurs ~ingestion and if oilJS asp~ i:nto the luDgs, ~aging and pulmonary edema., progressin,s to renal in
volvement and che:zmcal pneumonitJS, may resulL A comparative ratio of oral to aspuated lethal doses may be 1 pt vs. 5 mi. AspiratJoD may also 
result in transient CNS d~ion or excitcmcnL Secood.ary effects may include hypoxia (insufficient oxyget~ in body oclls), infection, pneumato
ocle formation, and chronic lung dysfunction. Inhalation may result in eut::,a. cardiac dysthythmias, respiratory arres1. and CNS toxicity. 
Prolonged or repeated skin contact may irritare hair follicles and block se us glands, producing a rash of BCDe pimples and spots. usually on 
arms and legs. 
Medical Cond.JtJoDS AEEravated by Long-Term Exposure: None reported. 
Target Organs: CentraTDc:rvous system, Skin, aDd mucous membranes. 
Primary Entry Routes: Inhalati.on, ingestion. 
Acute Effects: Syst.c;znic effects from in~tion include gastrointestinal irritation, vomiting, diarrhea, and in severe cases; OCDtral nervous system 
depression, ptogrcSS1D8, to coma or d~. Inhalati~n of acroso~s or mists may result in increased rate of n:sJliration, tachycardia (excessively rapid 
heart beat), IDd cyanosiS (dark purplish discoloration of the skin md mucous membranes caused by defic1ent blood oxygenation). 
Chronic Effects: R.epeared oonract with the skin causes dermatitis. 
FIRST AlD 
Eyes: GenUy lift the eyelids and flush il:r::lmediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Consult a physician immcdii!Cly. 
Skin: Q!Ud:ly remove contaminated clothing. Rinse with flooding amounts of Water for at least 15 min. If large areas of the body have been 
exposed or ifinitation persists. get medical help immediately. Wash affected area with soap and water. 
Inhalation: Remove exposed penon to fresh m and sup_port ~ as needed. 
ID&estioo: Never give anything b)' mouth to an unconsciOus or convulsing person. If ingested. dcJ not i~ vomiling due to aspiration hazard. 
Contact a physician immediately. Position to avoid aspiration. 
Arter first aid, cet appro.,rtate ID·plaot. paramedlc, or community medlcal support. 
Note to PhysJciW: Gastnc la\'lge JS contraindicated due to aspiration hazard. Preferred antidotes arc charcoal and milk. In cases of severe 
aspiration pneumonitis. consider monitoring aruriai blood gases to ensure adequate ventilation. Observe the patient for 6 hr.lf vital signs become 
abnormal or symptoms develop, obtain a chest x-ray. 

Section.-7~\:Spill,.Leak;:and.Disposal.P,.rocedures :,::,,,, ,, ,,. ··'· ,_ .'.- - . - .. · .. · .. , ·' , ·- , .. _ - .. . .. . .. 
SplUILeak: Notify safety persoDDel, evaawe area for large spills, remove all heat aDd ignition sources. aDd provide maximum explosion-proof 
ventilation. Cleanup perscnmel should ~teet against vapor inhalation and liquid contacL Clean up spills prompUy to reduce fire or vapor hazards. 
Use a DOncombustiblc absorbent material to pick up small spills or residues. For large spills, dike far ahead to oontain. Pi1ck up liquid for reclama
tion or disposal. Do not release to sewers or waterways due to health and fire and/or explosion hazard. Follow applicable OSHA regulations (29 · 
CFR 1910.120). Diesel fuel oil No. 2-D spills may be environmental hazards. Report large spills. 
D~l: Contact your supplier or a llccDscd contractor for detailed recommct~dalions. Follow applicable Federal, state, and local regulations. 
EPA DeslgoatloDS 
RCRA HaZardous Waste (40 CFR 261.21): Ignitable waste 
CERCLA Hazardous Substance (40 CFR 302.4): Not listed 
SARA ExlmDely Hazardous Substance (40 CFR 355): Not listed 
SARA ToxiC Chemical (40 CFR 372.65): Not listed 
OSHA Des~oatiODS 
Air Contaminant (29 CFR 1910.1000, Subpart Z): Not listed 

Section·S. SpecialProtectionUata·,. •'', •=::. >·--
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 191 0.133). . 
Respirator: ~_professional advice prior 10 respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces
sary, use a NIOSH-approved respiralor wilh a mist filter and organic vapor cartridge. For emergency or oonroutioe operations (cleanitlg spills, 
tcador vessels, or storage tanks). wear an SCBA.Waming! Air-purifying rupirlllOn do not prouet woran in oxygen.-drfil:iotl atmospheres. 
Other: Wear ~ous gloves, boots. aprous.and gauntlets to pm-eDt skiD contact. 
V otilatioo: PrOvide eJ.u~ and local explosion-proof vcnlilation systems to maintain airboroc cotiCCtltmiODS that pronlOtc worker safety and 
productivity. Local vCZllilalion is prcfcmcl since it prevCDts contaminant dispersion into the work area by controlling it at its source_<I03> 
Safety StatioDS: Make available in the wOrk area emcgeucy eyewash statiom. safety/quiet-drench showers. aDd washing f~:C~tics. . 
Cootam.loated Equip mat: Never wear contact lenses in the WOik: area: soft lenses may absorb, and alllCDSCS conceutnte. untauts. Remove this 
material from your shoes and equipmenL l.almdcr oontaminated clothing before wearing. . . . . . 
Comments: Never w, drink. or smote in wort areas. Practice good personal hygie:De after using this matenal, especially before catmg, drinking, 
smoking, using the toilet. or applying cosmetics. 
·seetion:9~t:SpeCialiPrecautioD$·andCOniliieP1S;:=:LL::,.}:)_,:.:;.;::::?:::i::..:::.::.:;:::/_:_;.:;:_;::,-;\::::u':,\,L:::.,_:/<::.:_,,::.,•.········':- .• ·_.··•·,:·:::i- ••••. ·, ..... :=,, -···• .. ·-···. 
Storage Requirements: use and storage condiiions Should be suitable for a OSHA Class II combustible liquid. Sll?re in closed contamers in a . 
well-vcntilartJd area away from heat Cld ignition sources and stroDg oxidizing ~ts. Protect containers from phys1~al dnmage. To PfC!CDt statiC 
sparks, electrically ground and bond all oontainers and equipment used in shippmg, receiving, or tranSferring operauons. Use nonsparking tools 
aDd explosion-proof elccUical equipment. No smoking in storage or use areas. . .EqiD~ Controls: A void vapor or mist inhalation and prolonged skin contacL Wear protective rubber gloves ~d c:hem~cal. safety gl~ 
where oontact wi1h liquid or high mist CtODCC:Dtralion may !XCur. Aaditiooal ~le Jn?tective c~thing J!l&Y be required ~~~din8 OD working 
ooncllti.ons. Institute a rcspiralory protection prognm tha1mcludes regular lralmDg, mamteoancc. mspecuon, an~ evaluauon. ~ good 
personal hygiene and housekeeping wocedures. l)o not wear oil con~aled clothing. At least ~Y lautldermg of wcmc clothes JS recom
mended. DO not put oily rags in pocbts. When working with this material, wear gloves or use barrier cream. 
Transportation Data (49 CFR 172..101) 
DOT SblpplD: Name: Fuel oil 
DOT Huard Class: Combustible liquid 
IDNo.: NA1993 
DOT Label: None 
DOT PackagiD& EscepUoas: 173.118a 
DOT PackagiDg Requirements: None 
MSDS C.ll«<iilll RcfereDCS: 1, 6, 7,12.. 73,&4,101,103,126.127, 132, 133,136, 143, 146 
Prepared by: MJ AlliiOII, BS; ladamtal Hycteae Rmew: OJ W&11011, CH; Medical ReYiew: AC OarliDg1011, MD; Edited by: 1R Sluart. MS t7 ...... -..-.......... ..-.-.~ .... ......,..,.,__ ____ ~ . ...-
~elffO..,~ ....... ~--.~~~-- _ ..--W.....o.;..,...._.c:..,.ar-a.-.•--.--••+ . .--_ _,.,.,,.._., I 1-AIIIIIIIP.-_. • ._.-a.,,......_~ Ill' fll._ _ _ ...,__, .... _, • .....,fll~----.....-·*"...-.-,.,... 1 



CAT. NO. 14070 ~~TERIAL SAFETY DATA SHEE DPD Free Chlorine Reagent 
MSDS DATE: 
OWIGE NO.I 

For Aaalatlftllt Contocta 
Rotullttry Affolrs Dopt. 
PO au 917 . lwoO&, lA 51111 

1&101 227-~224 

HACH COHPAHY 
PO BOX 907 

AI1ES, IA 50010 

£81ttlftC)" llll,hlftl I 

ReekY tMuntoln Polson Ctr. 
csu1 ns-sru 

I. PRODUCT IDENTIFICATION 

PRODUCT NAI£1 DI'D Fr .. Chlorlno R1111nt 
CAS NO.t NA CIEMICAL NAI£1 Not 1"1111~11 

FORMIA.AI Not l"lluUo CIEMICAL FAHILVI Not .,,1111~11 

II. INGREDIENTS 

Orunlc lilt ITredo leeretl 
PCTt <U CAS NO.I CenfldontlolSAIIA: NOT LlSTED 
nvt Not 11t1Ullh1d 
tloUAIIDI Tulolty llllknown 

lodl• I'IIIIPhlto, Dl~ollc, Allllydroua 

I'Elt Not 11t1~111hod 

PCTt <41 CAS NO.I 75S&·7t-~ IAIIAt NOT LISTED 
TLVI Not 11t1Ullh1d I"EL 1 Not 11tlbl11h1d 

HAZARD: Hodorotoly tulol aay oouat lrrltotlen 

VII. FIRST AID 

EVE AND SKIN COilTACT: l•adlotlb fluah IYII with wotor for 15 alnutu. Call 
phyalclon. Roane oontNinotod olothlnt. Nuh okln wlth """' ond plenty of 
wotor. 

INGESTIDN: Oho larto •uontltlot of wotor or aUk. CoU phyalclon 
1-0dlltoly, 

1-LATIDN: Ro1ovo to frllh olr. 

VIII. SPILL AND DISPOSAL PROCEDURES 

IN CASE OF S'ILL OR RELEAIEI lwo., liP ,.vdor. Auld broothlnl aotor Ill. 
Dluolvo In wotor. Flvoh down tho droln wlth ucooo wotor. 

DISPOSE OF IN ACCORD•NCE NITH ALL F"EDEilAL, STATE, AND LOCAL IIEOIA.ATIDNS. 

IX. TRANSPORTATION DATA 

D.O. T. PROPER SHIPP! NO NAI£1 Not Currently Ruulotod 

DI'D lolt ITrodo locrotl HAZMD CLASS: Not I"UooUo lD: NA 

PCTI <5 
TLV1 Not lltoblllhod 
HAZARD: Hodoratoly tulcl aoy oouao okln oonaltlzotlon 

Other ON,.nent 
PCTI <1 CAS NO.I NA 
nv: Not .,u .. u. 
HAZARD: Net IPUluUe 

IAIIAt NOT LISTED 

PELt Net ""Uubll 

Ally •-•n•nt of thll •l•turo 111t oPiolflully llated 111. we thor 
,.,...•••nta•) la 1111t eenat•eretl t1 'r•••nt • ••rctn•t•n "•zarCI. 

III. PHYSICAL DATA 

ITA TEl Ulld API"EARANCEt llhlto to pill pink piWdor ODOR 1 None 
SOL .. ILITV IN: NATER: II111U1 ACIDt lolubll OTID: Not dltoralnod 
IOILINO POINT: NA t£LTING I'T.t ND SI"EC aAVITVt ND pH: Not dettrllllld 
VAI"'R PRESS.-Et Not .,oUuUo VAI"'R DOISITV lolr•llt NA 
!VAI"'RATIDN RATE: NA t£TAL COUDSIVITV - ALIMI-1 ND ITEELI ND 
STAIIILITVI lltoUI 
STORAGE PRECAUTIDNS: Stero ln o uol, dry, •ork "leu. 

IV. FIRE, EXPLOSION HAZARD AND REACTIVITY DATA 

FLASH I'T .t Not e"UooUo METHOD: NA 
FL-ILITV LIHITS • LONER: NA UI'I"ER: NA 
SIISI%1'TIIILITV TO II'DNTAHEOUS HEATING: No no 
~ SEMSJTIVITV: Nono AUTOIONITIDN I'T .t ND 
DTINOUIIHING t£DIA1 wotor, dry c~ealcll, llclhel feoa or oor~on UnUo 
FIUIEXI'LOSIDN HAZAROSt Hoy .. u tulc fu111 In f1ro 
tloUAitiiOUS DECOHP. I'IIODUCTS: Hoy oalt tulc f-o• of P~llohoruo uUoo ln 

Uro 
OXIDI:mltt No NFI'A Codoo: Heelth: I Fl-oUllty: I Ruothlty: 
CONDITIONS TO AVOIDs Extrt•t te•ereturtl, IXOIII .. aature, expeaure tt 

Utht 

V. HEALTH HAZARD DATA 

THIS PltODUCT MAV 1£1 lrrltttlnt to IYII tnd rte,lrttory trect, tnd •ey OIUII 

ellertlc okln roootlon. 
ACUTE TOXICITVt IUthtly toxlc 

RIIIITES OF DIPOSIItE: lntntlon, lnhelotlon 
TMOET ORGANS: Not doteralftod 

CHtONIC TOXICITVt Not doteralnld 
ROUTES OF EXPOSURE: lntootlon, l11helotl1n 
TMOET ORGANS: Not dotoralftld 

CANCER INFORMATIDN: Not dotoralftod 
ROUTES OF EXPOSURE: Not .. toralned 
TMOET ORGANS: Not deteralnod 

OVEJtEXPOSUREt Contoct aoy uu .. lrrltotlon, okln .. naltlzothn 
t£DICAL CGIIDITIDNS AOGIIAVATED av EXPOSURE: AlllriY or unoltlvlty to 111t1 

of N,N-Dlothyl•p•l'llonyloftldllllno 

VI • PRECAUTIONARY HEASURES 

AnU oentoct wlth oyeo. 
Aulf "re111111d or '"'utod eentoct with okln. 
0. ••t •rlltlle dust. 
Nooh thor .. t~ly efter llondll111. 
PROTECTIVE EOUII't£Nlt oduuoto wenUUthn, sofety 1111111, dhonoUo 

ll ... •s 

I.C.A.O. PROI'Ell SHII'PING NAI£1 Not Currently Ruulotod 
HAZARD CLASS: NA ID: NA OROUI'I NA 

J.M.O. PROPER SH"PING NAI£t Not Currently llltulltod 
HAZARD CLASS: NA IDI NA OROUI': NA 

X. REFERENCES 

II TLV'I Threshold Llalt VlliiiS end llolotiOil EK,esure lndlcll for nee
nat. Aaorloon Conferenol of llnornaentol llldUStrlol Hlflllnloto, nea. 

2J Air Ctntt•lntnta, Ftdtrtl Rtlllttr, Vol. 1,, No. 12, Thuradey, Jenvery 
n, nn. ,. zssz-ztes. 

SJ ln-htUit lnfor•ttltn 
'I Tochnlool Judlaont 

SI'ECIAL NOTE: Thh •reduct IIY only h lllld II en lftllytloll rllllllt fer tho 
411tttr•lnttlen tf ohltrlnt Jn water due tt rt~ulrtatnta ef the toxic 
Su~otoncoo Contrel Aot ITSCAI. 

Tl£ INFOilHATIDN CONTAI~ HEIIEIN IS lASED ON DATA CONSIDEIIED TO IE ~TE. HONEVD., NO IIMIIANTV IS EXI'USSEil OR IHI'LIED 
UCIAitlliNO Tl£ ACCUitACV OF TI£S£ DATA Oil THE IIESIA. TS TO IE ClaTAit£0 FIIOH THE USE TIUEOF. 

CCI MACH CO. ntl 

Hoch C.peny, -LD tEADQUAIITERS, 1'0 ... lilt, Lowllolld, CO 11539 Hooh E:uro••, IP Z2t, 15111 N-r 1, IELGIIM I'AIIE I OF 



CAT. NO. 14064 MATERIAL SAFETY DATA SHEE' 
MSDS DATE: For Aaslatenoe, Centect: DPD Total Chlorine Reagent 
CHANGE NO.: 

6/24191 

8276 Rttulotory Affolrs Doot. 
?0 lox "7 Aau, lA 50DIO 
1111 I 227-422~ 

HACH COHPANY 
PO BOX 907 

AHES, IA 50010 

E••r11ncy telephone 1 
Rocky Hounttln Polson Ctr. 
15151 U5-57U 

I. PRODUCT IDENTIFICATION 

I'RDDUCT IIAMEI DPD Total Chllrlfto hlllftt 
CAS 110.1 NA CHEMICAL NAME: Not o,Uoobll 
~OIIMULAI Not o,UcoUo CHEMICAL FAMILY: Not o"llcoblo 

II. INGREDIENTS 

Ornnle Solt !Trodo Soc rot 1 
PCT1 <51 CAS 110.1 ClftfldontlolSAAAa NOT LISTED 
TLVI Not lltlbllllttd 

HAZARDI Toxlcltlf Uft~ftiWft 

loll- P'hoaphoto, Di'nlc, Afthydrous 
I'CTI <St CAS NO.I 755a-7t-4 
TL\11 Not utoblhhod 
HAZARD• Modorotoly toxlcJ ••Y uuoo 

l'oteooln lodldo 
I'CTI <JI CAS NO.I 76&1-11-1 
TLYa Not utoUlohU 
HAZARD I Moy IIUIO lrr ltotloft 

D1'D Solt !Trodo loorotJ 

P£L: Not utoblhhod 

IARAI NOT LISTIED 
l't:La Not oatobllahod 

lrr ltoUon 

lARA 1 NOT LISTIED 
P£L1 Not utobllohod 

I'CTI <5 CAS 110.1 ClftfldontlllSAAAI NOT LISTIED 
TLYI Not utoblllhld P£L I Not utoblhhod 
HAlAitDa Modorotoly toxlcJ ••Y couu okln ooftolUzothn 

Dtllor •-'"'"t 
I'CTI <I CAS 110.1 NA 
TLYa Not .,.uenlo 
HAZARDI Not •••llooblo 

lARA: NOT L I STEll 
P£La Not .,uooblt 

Any ,, ... ,.ont of thlo •lxturo ftlt apocJflooUy llltod lot. •othor 
.... ,,.,,.t, .. J 11 net eenaltltred te 'rtetnt 1 ee.-cltttltn htztrll. 

III. PHYSICAL DATA 

ITAT£1 .. Uf APP't:ARAHCEI llhlto to ••lo 'lftk •owfor ODORI Nono 
SOLUBILITY INa !lATERa SoluUo ACIDa Soluble OntER: Net Utorol"'" 
IOILIIII P'DINTt NA IIELTIIII I'T.a NO SP£C CIIIAYITYa ND •H• Not dotor•Jnod 
YAII"'R I'RESSIJI£1 Not u•llooblo YAPOR IJEJISITY lolr•lll NA 
t:YAII"'RATION UT£1 NA METAL CORRDSIYITY - ALIMINU111 ND STall ND 
ITAIILITYI ltUlo 
ITOIIAGE l'ltt:CAUTIONS: Storo ln o oool, fry, dor~ ,Sooo. 

IV. FIRE, EXPLOSION HAZARD AND REACTIVITY DATA 

~LASH I'; .1 Not •••UooUo IIETltODI NA 
~L--ILITY LIMITS - LOIIEaa NA UPI'£R: NA 
SUSCEPTIBILITY TO SPONTANEOUS HEATING: Nono 
SHOat IDCSITJYITYa Noftt AUTOICINITION P'T •' ND 

DTlNGUJSHINO ttEDIAt veter, •ry eft .. ltll, alethll ,, .. er '''''" tllt•l•• 
FlltEit:XP'LOSION HAZAitDSI Moy o•Jt toxlc f.,.ll In flro 
HAlARDOUS IJECOtiP. I'RODIICTS: Moy o•lt toxic f-1 of •hoo•htrUI nUn, 

llllno, llllfto •••"u"d" In flrt 
OXIDIZElla No IFP'A Cofoll Hooltht I Fl-bJUtyt I loootlwJtya I 
CONDITIONS To AYDIDa t:xtro•o to•,.roturu, noon .. saturo, u•oouro to 

lllht 

V. HEALTH HAZARD DATA 

nus PltODUCT MAY lEI lrrltotlnl to .,. ...... roulrotory troct, .... • 01 IOUIO 

ollortlo lklft roootl•"· 
ACIITt: TOXICITY! Modlrotoly toxiC 

lOIITES r1F t:XP'DSIJIEI lntoltllfto Jnholotlon 
TAit«T OIICIAMS1 Not dotor•lftOd 

CMIONIC TOXICITY! Not fotor•lnod 
lOUTES r1F t:XP'DSIMEt Jftllltlon, lftholltllft 
TAitiET CIIICIAMSa Not dotor•lnod 

CAICt:R IIFOIIMATION: Not fotor•JIIod 
lOIITES r1F t:XP'DSIM£1 Not llottr•lllld 
TAitiET OIICIAMS1 Not dotor•lnod 

CIYt:Jlt:XP'OSIMt:l Colltoct ••Y oiUIO lrr ltotlon, lklft UftlltlZitlOfto Moy COUll 
et1re11l1 •tedl••"'• '''" reah, eenJunctJwltla, ru11ny 111111, lftll&:lnt, 
•rlftll'lltllt 111114111CI'II, f1Wtr 1 Jrrltltllft If .UCIUI •••brlftll. 

II!IJJCAL CONDITIONS AOQRAYATIED IV PP'DSI.R£1 AlllriY or tonlltlvlty to toltl 
of N,N-Dlethyl·l'-.... lftlfllftldl•lno 

VI. PRECAUTIONARY HEASURES 

Avoid 'ro1on11d er rt,llttd conttct wJth skJn. 
Do not llreetht lluat. 
Nosh thorouahlY oft or hondll"l. 
PROTECTIVE EQUIP'MENTa oduuoto vontllotlon, utoty 1111111, dluuoblo 

tlo•oo 

VII. FIRST AID 

EVE NlD SltiN CONTACTa 1-odlltoly flush oyos with wot11· for U aJnutu. 
tthYalclen. •••••• oonta•lnlttd olothlne. N••" akln w1th 111111 1ne1 •1•" 
weter. 

INIIESTIONa Olvo hrto ~uontltloo of ~otor or •11~. Coll •~YOlolo" 
s-od lltoly. 

1-LATION: Ro•no to frosh olr. 

VIII. SPILL AND DISPOSAL PROCEDURES 

IN CAS!': OF" SPILL OR RELEASE! Swoop up ••wdor. Avoid bl"oothlnt •otorlol 
Dlaaolwe 1n w1t1r. Flush down the Clreln wlth ••eeaa veter. 

DISI'OSE Of' IN ACCORIIAHCE WITH ALL FEtatAL, STAT£, AND LOCAL IECJULATIONS 

IX. TRANSPORTATION DATA 

D.O. T. l'lt01'£R SHIP'PING NAME a Not currently lotulotod 
HAZARD CLASSa Not ap•UooUo ID: NA 

l.C.A.O. PROI'£R SHIP'P'ING NAME1 Not C"rrofttly lotulotld 
HAZAR[! CLASSt NA ID: NA IIROUPt NA 

I.M.O. PROI'£R SHIP'P'ING NAMEI Not Curi'Ontly lotulttod 
MAZAIUl CLASSa NA ID: NA CIROUP: NA 

X. REFERENCES 

II TLY'o Thtllhold LI•Jt Yoluu ond llolotleol Euosuro lftdlcu for 1' 
net. AaorJoon CoftftrOftiO ., lonr-ontol lftdUitrlol Hvlloftlltl, I' 

21 Alr Conto•lftlfttl, Fodorol lotlototr, Yol. 54, No. 12, Thuruoy, .lonuor: 
n, Ull9o ,_, ZSS2-2911S. 

Sl ln-huoo Jftfor•oUon 
41 Toohnlool Juot•nt 

SP£CIAL NOTE• Thh •reduct ••v only 110 Ulld 11 on onollftllol rootont for 
••t•r•lnetlen ef ohlorln• J" w•t•r ~u• to re•uJr•••nta If t~• Texlc 
suutonooo Control Act ITSCAI. 

AwUd OOfttlct wlth oyoo. 110 t~•••~ IS Rw-••uR 011 IIIPLI-
ntE IIF-TION CONTAINED IUEIN IS IASOI ON DATA CONSIDE"R!D TO IE AC;IIIAT£. HOIIEYOo ~-•' ..... ~ ~ 

ICI "-'01 CO. I 

lt£QMDIIII ntE ACC~ r1F 11tESE DATA 011 'hiE 11£1111. TS TO IE OIITAIIED l'aOII THE USE no£r1F • 

Hllch t:uro,., II' zn, 15111 _, 1., HLII1111 P'AOt: I r1F 
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~LL RIGHTS RESERVED 
CUSTOMER P.O. NO. 5/27/93 

, '"'"-TE 5/27/93 . MATERIAL SAFETY DATA SHEET 

SECTION I -GENERAL INFORMATION 
.TALOG NO 20618 (REORDER PRODUCT BY THIS NO.) 

PRODUCT NAME DRYING TUBE 
DATA SHEET NO Ri00045 

MOLECULAR SIEVE 
CHEMICAL NAME SILICIC ACID, ALUMINUM CALCIUM SODIUM SALT 

Drying Tube 

FORMULA FORMULA WEIGHT 
CAS 1344-01-0 NRTECS 
SYNONYM SODIUM CALCIUM ALUMINOSILICATE 
MANUFACTURER SUPELCO INC. PHONE 814-359-3441 
ADDRESS SUPELCO PARK, BELLEFONTE, PA 16823-0048 

SECTION II - HAZARDOUS INGREDIENTS OF MIXTURES 
CHEMICAL NAME 

COMMON NAME - PERCENTAGE - CAS # 
(FORMULA) - PEL(UNITS) - TLV(UNITS) 

LDSO VALUE - CONDITIONS 

N/A 

SECTION Ill - PHYSICAL DATA 
BOILING POINT N/A MELTING POINT N/A 
VAPOR PRESSURE N/A VAPOR DENSITY N/A 

D 

SPECIFIC GRAVITY 2.100 GfML C (WATER=l) PERCENT VOLATILE BY VOLUME N/. 
WATER SOLUBILITY N/A EVAPORATION RATE N/A 
~EARANCE OFF WHITE TO TAN SOLID 

.\SH POINT N/A 

EXTINGUISHING MEDIA 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 
FLAMMABLE LIMITS LEL 

THIS MATERIAL IS NOT FLAMMABLE. 
DETERMINED BY SUPPORTING FIRE. 

SPECIAL FIRE FIGHTING PROCEDURES 

N/A UEL 

WEAR SELF CONTAINED BREATHING APPARATUS WHEN FIGHTING A CHEMICAL FIRE. 

UNUSUAL FIRE AND EXPLOSION HAZARDS 

N/A 

LDSO N/A 
PEL N/A 

SECTION V - HEALTH HAZARD DATA 

EMERGENCY AND FIRST AID PROCEDURES 
EYES 

FLUSH EYES WITH WATER FOR 15 MINUTES. 

()IN 
FLUSH SKIN WITH LARGE VOLUMES OF WATER. 

TLV N/A 

N. 



SU~~LGU, lNG. ~U~~LCU PARK BELLEFONTE, PA 16823-0048 
TWX 510-670-3600 

DATE 5/27/93 MATERIAL SAFETY DATA SHEET 

~TALOG NO 20618 (REORDER PRODUCT BY THIS NO.) 
~RODUCT NAME DRYING TUBE 

DATA SHEET NO Rl00045 
MOLECULAR SIEVE 

* CONTINUED * 
CONTACT A PHYSICIAN. 

INHALATION 

SECTION V - HEALTH HAZARD DATA 

IMMEDIATELY MOVE TO FRESH AIR. 

INGESTION 
GIVE LARGE AMOUNTS OF WATER 

EFFECTS OF OVEREXPOSURE 

NUISANCE DUST 

STABILITY STABLE. 

CONDITIONS TO AVOID 

c~· N/A 

INCOMPATIBILITY 

N/A 

SECTION VI - REACTIVITY DATA 

HAZARDOUS DECOMPOSITION PRODUCTS 

N/A 

HAZARDOUS POLYMERIZATION WILL NOT OCCUR. 

CONDITIONS TO AVOID 

REACTS WITH HF AND STRONG ACIDS OR ALKALIES. 

SECTION YII - SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED 

SWEEP UP MATERIAL. 
AVOID GENERATING DUST. 

WASTE DISPOSAL METHOD 

~OMPLY WITH ALL APPLICABLE FEDERAL, STATE, OR LOCAL REGULATIONS 

NOT A REGULATED HAZARDOUS WASTE. 

PAGE 
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SUPELCO, INC. SUPELCO PARK BELLEFONTE, PA 16823-0048 
TWX 510-670-3600 

DATE 5/27/93 MATERIAL SAFETY DATA SHEET 

.TALOG NO 20618 (REORDER PRODUCT BY THIS NO.) 
PRODUCT NAME DRYING TUBE 

DATA SHEET NO Rl00045 
MOLECULAR SIEVE 

* CONTINUED * 
SECTION VIII - SPECIAL PROTECTION INFORMATION 

RESPIRATORY PROTECTION (SPECIFIC TYPE) 

WEAR APPROVED DUST RESPIRATOR. 

PROTECTIVE GLOVES 

WEAR GLOVES. 

EYE PROTECTION 

WEAR PROTECTIVE GLASSES. 

VENTILATION 

USE ONLY IN WELL VENTILATED AREA. 

SPECIAL 

~~ N/A 

~ PROTECTIVE EQUIPMENT 

N/A 

SECTION IX - SPECIAL PRECAUTIONS 

STORAGE AND HANDLING 

STORE IN SEALED CONTAINER IN COOL, DRY LOCATION. 

OTHER PRECAUTIONS 

AVOID EYE OR SKIN CONTACT. 
AVOID BREATHING VAPORS. 

""PAGE 

452 

3 

WHILE THE INFORMATION AND RECOMMENDATIONS SET FORTH HEREIN ARE BELIEVED TO BE 
ACCURATE AS OF THE DATE HEREOF, SUPELCO, INC. MAKES NO WARRANTY WITH RESPECT 
THERETO AND DISCLAIMS ALL LIABILITY FROM RELIANCE THEREON. 

LAST REVISED 10/26/89 



Material Safety 
Data Sheet 
Date last revised 12-3-91 
,.... 

Chemical Name & Synonyms 

I. General Information 

ENCON FOG-FIXER 
Trade Name & Synonyms 

1 Chem1ca1 Fam11y Formula 
ANTI-FOG CLOTH 

Proper DOT Shipping Name DOT Hazard Classification 

HSDS 1058 

Manulaczurer Manufacturer's Phone Number 
EXXENE CORPORATION 512-H91-8391 

Manufacturer's Address 5939 HOLLY ROAD Chemtrec Phone Number 
CORPUS CHRISTl, TX 78414 

II. Ingredients 

Principal Hazardous Components Percenl Threshold limit Value (units) 

EXXENE AF-091 75 10,000 ppm 

WATER 25 

Ill. Physical Data 
Boiling Point ("F) SpecifiC Gravity·(H20 ""' 1) 

200-500°F 1.03 

Vapor Pressure (mm Hg.) Percent Volatile By Volume (OJb) 
N/A 

Vapor Density (Air .. 1) Evaporation Rate ( = 1) 
less than 0.1 Mixture 

Solubility in Water pH 
100% 

Appearance & Odor 
Neutral Clear liquid 

IV. Fire & Explosion Rage 
Flash Point {TeS1 Method) Auto Ignition Temperature 

None 

Flammable Limits LEL I UEL 
None 

Extinguishing Media 
NIA 

:ial Fire Fighting Procedures 
N/A 

f-

Unusual Fire & Explosion Hazards 
N/A 

I 
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l 
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I 
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V. Health Hazard Data Encon Fog-Fixer 

OSHA Permissible Exposure Limit ACGIH Threshold Lin 
10,000 p.p.m. 

Carcinogen - NTP Program Carcinogen - IARC Program 
NO NO 

Symptoms of Exposure 

Medical Conditions Aggravated by Exposure -

J p,;maoy Route(s) of Ent<y 

Emergency First Aid 

VI. Reactivity Data 

I I Unstable Conditions To Avoid 
Stability JX I Stable High Heat 

lncompatability 
Materials To Avoid 

H&lardous I J May Occur Conditions To Avoid 
Polymerization I X I Will Not Occur High Heat 

Hazardous Decomposition Products 
CO or C02 

VII E nv1ronmenta IP rotect1on p roce d ures 
Spill Response 

Clean up with absorbent and dispose of in an approved facility. 

Waste Disposal Method 
Any approved methods 

VIII. Special Protection Information 
Eye Protection Skin Protection 

NONE NONE 

Respiratory Protection (Specihc Type) Ventilation Recommended 
NONE General Dilution 

Other Protection 
Wash Hands After Contacts 

IX. Special Precautions 
Hygienic Practices in Handling & Storage 

NONE 

Precautions For Re pa ir & Maintenance Of Contaminated E ui ment q p 

N/A 



.... vr~.ruunJ. .L':11j!) ~UJ:'l::LCO, INC. SUPELCO PARK BELLEFONTE, PA 16823-0048 11~ 
ALL RIGHTS RESERVED TWX 510-670-3600 

CUSTOMER P.O. NO. 040193 

:>ATE 4/01/93 MATERIAL SAFETY DATA SHEET 

SECTION I -GENERAL INFORMATION 
CATALOG NO 40036 (REORDER PRODUCT BY THIS NO.) 
PRODUCT NAME ETHYLBENZENE 5000 UG/ML 1ML 

DATA SHEET NO I400360 
ETHYLBENZENE 

FORMULA MIXTURE FORMULA WEIGHT 
CAS NRTECS 
SYNONYM ANALYTICAL STANDARD IN METHANOL 
MANUFACTURER SUPELCO INC. PHONE 814-359-3441 
ADDRESS SUPELCO PARK, BELLEFONTE, PA 16823-0048 

BENZENE, ETHYL
ETHYLBENZENE 

C2H5C6H5 
3500 

METHANOL 
METHANOL 

CH30H 
5628 

SECTION II - HAZARDOUS INGREDIENTS OF MIXTURE:S 
CHEMICAL NAME 

COMMON NAME - PERCENTAGE - CAS # 
(FORMULA) - PEL(UNITS) - TLV(UNITS) 

LD50 VALUE - CONDITIONS 

MG/KG ORAL RAT 

MG/KG ORAL RAT 
FOOTNOTES 

0.5 
100 PPM 

SEE FOOTNOTE(6) 

99-100 
260 MG/M3 

SEE FOOTNOTE(6) 

100 

262 

PAGE 1 

100-41· 
PPM 

67-56· 
MG/M3 

6 
(_ · . .i 

SUBJECT TO THE REPORTING REQUIREMENTS OF SARA TITLE III, SECTION 313. 

SECTION III - PHYSICAL DATA 
BOILING POINT 65 C MM MELTING POINT -98 C 
VAPOR PRESSURE 100 MM C VAPOR DENSITY 1.10 C (AIR=1) 
SPECIFIC GRAVITY . 790 G/ML C (WATER=1) PERCENT VOI.,ATILE BY VOLUME -
WATER SOLUBILITY 100 EVAPORATION RATE >1 (ETHER=1) 
APPEARANCE CLEAR COLORLESS LIQUID 

SECTION IV - FIRE AND EXPLOSION HAZARD PAT!l~ 
FLASH POINT 50 F FLAMMABLE LIMITS LEL 6.0 UEL 

EXTINGUISHING MEDIA 

C02 
DRY CHEMICAL 
ALCOHOL FOAM. 

SPECIAL FIRE FIGHTING PROCEDURES 

WEAR SELF CONTAINED BREATHING APPARATUS WHEN FIGHTING A CHEMICAL FIRE. 

UNUSUAL FIRE AND EXPLOSION HAZARDS 

N/A 

C\5o 5628 
PEL 260 

SECTION V - HEALTH HAZARD DATA 
MGfKG ORAL RAT TLV 262 
MG/M3 

EMERGENCY AND FIRST AID PROCEDURES 
EYES 

MGjM3 



-------I -•.__ • __ ..._._...,._""" 

DATE -4/01/93 MATERIAL SAFETY DATA SHEET 

CATALOG NO 40036 (REORDER PRODUCT BY THIS 
PRODUCT NAME ETHYLBENZENE 5000 UG/ML lML 

DATA SHEET NO 1400360 
ETHYLBENZENE 

SECTION V - HEALTH HAZARD DATA 
* CONTINUED * 

FLUSH EYES WITH WATER FOR 15 MINUTES. 
CONTACT A PHYSICIAN. 

SKIN 
FLUSH SKIN WITH LARGE VOLUMES OF WATER. 

INHALATION 
IMMEDIATELY MOVE TO FRESH AIR. 
IF BREATHING STOPS, GIVE ARTIFICIAL RESPIRATION 
CONTACT A PHYSICIAN 

INGESTION 
NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON 
NEVER TRY TO MAKE AN UNCONSCIOUS PERSON VOMIT 
GIVE 2 TABLESPOONS OF BAKING SODA IN A GLASS OF WATER 
PRESS FINGERS TO BACK OF TONGUE TO INDUCE VOMITING. 
IMMEDIATELY CONTACT A PHYSICIAN. 

EFFECTS OF OVEREXPOSURE 

(-\HARMFUL IF INHALED 
~'MAY BE FATAL IF SWALLOWED 

HEADACHE 
NAUSEA 
GASTROINTESTINAL DISTURBANCES 
BLINDNESS 

STABILITY STABLE. 

CONDITIONS TO AVOID 

N/A 

INCOMPATIBILITY 

OXIDIZING AGENTS 

SECTION VI - REACTIVITY DATA 

CHROMIC ANHYDRIDE, LEAD PERCHLORATE, PERCHLORIC ACIDS 

HAZARDOUS DECOMPOSITION PRODUCTS 

N/A 

r~~ARDOUS POLYMERIZATION 

-· 
WILL NOT OCCUR. 

-,e 

Ethyl Benzene 



TWX 510-670-3600 

DATE 4/01/93 MATERIAL SAFETY DATA SHEET 

CATALOG NO 40036 (REORDER PRODUCT BY THIS NO.) 
PRODUCT NAME ETHYLBENZENE 5000 UG/ML lML 

DATA SHEET NO 1400360 
ETHYLBENZENE 

SECTION VI - REACTIVITY DATA 
* CONTINUED * 

CONDITIONS TO AVOID 

N/A 

SECTION VII - SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN ~N CASE MATERIAL IS RELEASED OR SPILLED 

TAKE UP WITH ABSORBENT MATERIAL. 
VENTILATE AREA. 
ELIMINATE ALL IGNITION SOURCES. 

WASTE DISPOSAL METHOD 

COMPLY WITH ALL APPLICABLE FEDERAL, STATE, OR LOCAL REGULATIONS 

SECTION VIII - SPECIAL PROTECTION INFORMATION 

( £SPIRATORY PROTECTION (SPECIFIC TYPE) 

WEAR FACE MASK WITH ORGANIC VAPOR CANISTER. 

PROTECTIVE GLOVES 

WEAR RUBBER GLOVES. 

EYE PROTECTION 

WEAR PROTECTIVE GLASSES. 

VENTILATION 

USE ONLY IN WELL VENTILATED AREA. 

SPECIAL 

N/A 

OTHER PROTECTIVE EQUIPMENT 

N/A 

SECTION IX - SPECIAL PRECAUTIONS 

~~ORAGE AND HANDLING 

REFRIGERATE IN SEALED CONTAINER. 

PAGE 3 



TWX 510-670-3600 

DATE 4/01/93 MATERIAL SAFETY DATA SHEET 

_CATALOG ~0 40036 (REORDER PRODUCT BY THIS NO.) 
~oDUCT NAME ETHYLBENZENE 5000 UG/ML lML 
~TA SHEET NO 1400360 

ETHYLBENZENE 

SECTION IX - SPECIAL PRECAUTIONS 
* CONTINUED * 

KEEP AWAY FROM OXIDIZERS. 
KEEP AWAY FROM IGNITION SOURCES. 

)THER PRECAUTIONS 

AVOID EYE OR SKIN CONTACT. 
AVOID BREATHING VAPORS. 

PAGE 4 

WHILE-THE INFORMATION AND RECOMMENDATIONS SET FORTH HEREIN ARE BELIEVED TO BE 
~CCURATE AS OF THE DATE HEREOF, SUPELCO, INC. MAKES NO WARRANTY WITH RESPECT 
r.HERETO AND DISCLAIMS ALL LIABILITY FROM RELIANCE THEREON. 

LAST REVISED 11/23/92 

( 

L· 



r. 
Material Safety Data Sheet 

<iP 
No. 385 

from Genium's Reference Collection 
ETHYL BENZENE Genium Publishing Corporation 

1145 Cata1;3 Street (Revision A) 
Schenectady, NY 1 303-1836 USA Issued: A~ust 1978 

(518) 377-8855 GENIUW PUBUSHING CORP. Revised: ovember 1988 

SECI'ION 1. MATERIAL IDENTIFICATION 27 
Material Name: ETHYL BENZENE 

~ Description (Orli:ln/(Jses): Used as a solvent and as an intermediate iD the production of styrene monomer. 

Other Deslgnarloas: Phcnylethane; .Ethylbcnz.ol; C
2
H,C)i,; CAS No. 0100-41-4 

NFPA 
MI.Durac:turer: Contact your supplier or distributor. Consult the laLest edition of the Ch.em.icalwcd:. HMIS 
Buyers' Guide (Gcnium ref. 73) for a list of suppliers. H 2 R 1 

F' 3 I 3 
R 0 s 2 P'PG• 
•See sect. 8 K 4 

SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS 
Ethyl Benzene, CAS No. 0100-•U-4 CalOO OSHA PEL.s. 

8-Hr1WA: 100 ppm, •135 mglm! 
15- Min STEL: 125 Pl'm. 545 mglm' 

ACGffi Tl.Vs, 1988-89 
TI.V-1WA: 100 ppm, 435 mglm' 
TI.V-STEL: 125 ppm, 545 mglm' 

Toxlelt:y Data• 
•Sec NIOSH, RTECS (DA0700000), for additional data with references to Human, Inhalation, TC' ... : 100 ppm (8 Hn) 
reproductive, irritative, and mutagenic effects. Rat. Oral. LD.,: 3500 mglkg 

SECI'ION 3. ·PHYSICAL DATA 
BoWDe Poi.Dt: 2nr (136'C) Molecular Weli:ht: 106 Grams/Mole 
Meltlne Point: -139r (-95'C) SolubUity ln Water ('ID): Slight 
Vapor Pressure: 7.1 Tom at68"F (20'C) Speclnc Gravity (H20 = 1): 0.86258 at 77"F (25'C) 
Vapor Density (Air= 1): 3.7 
4J> Volatile by Volume: Ca 100 

Appearaace ud Odor: A clear, c:olorless, flammable liquid; characteristic aromatic hydrocarbon odor. 

SECTION 4. ·FIRE-AND EXPLOSION DATA 
Flash Point and Method: 64"F (18'C) CC T Autoignition Temperature: 810'F (432.22.C) TLEL: l~V/V I UEL: 6.7~ v/v 

Exdnpl.shlna: Medla: Use foam, dry chemic:al. or carbon dioxide ID put out ethyl benzene fJrCS. A water spray may be ineffcc:tive in ex-
thlguishiDg lhc fiR, bcc:ausc it c:an sc:auc:r and spread the burning liquid. Use water spray to c:ool fiR-exposed contaiDers of ethyl bcnzcDc, to 
dispc:nc ethyl benzene vapor, and to protect pcrsonDCl aucmpting to SlOp an ethyl benzene leak. Unusual Fire or Ex:ploslon Hazards: This 
liquid can readily form explosive vapor-air mixii.II'CS, especially when heated. Ethyl benzene vapor is heavier than air IJid may nvel a c:on-
sidenble distance to a low-lying source of ignition IJid flash back to its origin. Special Flre-rJ&htln& Procedures: War a self-contained 
breathing appanii.IS (SCBA) wi1h a fuU facepiece operated in the pressure-demand or positive-pressure mode. 

SECI'ION S. ·REACTIVITY DATA 
StahWty/Polymerlzatioa: Ethyl benl.ene is stable in closed c:ontaincrs during routiDe operations. Ha.urdous polym::rization cannot occur. 
Chemlc:a.l Incom.,atlbWdes: Hazardous chemical reactions can CICalr between ethyl beazcne IJid sttoag oxidizing agents, acids, ammonia, 
IDd bases. Coadltioas to Avoid: A void auy CJ.posurc to sources of ignition such as heat, sparks, open flame, and li!;hted tobacco products, 
etc., and to incompatible chemicals. Use caution when enteriag confmed spaces, particularly low-lying areas where c:xplosive couccnlrltions 
or ethyl benzene vapor may be presenl Provide good ventilation to such areas to prevent the c:onccntmion of this vapor. Hazardous Prod-
ucts or DecomposlUoa: Thermal-oxidative degradation can i.aclude toxic gases such as carbon monoxide IDd/or aromatic hydroc:arbon gases. 

SECTION 6. HEALTH HAZARD INFORMATION 

l_ 

Cardnoeealclty: Ethyl benzene is not listed as a can:inogcn by lhc JIITP.IARC, or OSHA" 
Summary or Risks: Ethyl bcazcuc vapor is severely irriWiDg to the eyes and ID the mucous membraues of the re.spiratory syS~Cm. Sus-
tamed inhalation of excessive levels can cause depression of the central nervous system (CNS) -characterized by dizz:iDess, heac1achc, 
aarcosis, and coma. Skin contact with liquid ethyl bemne causes Uri~tion; dermatitis and defatting em also develop. The acute oral toxicity 
of ethyl benzene is low; however, ingestion or it presents a serious upi.ralion hazard. Aspirating even a small amouz:1t iDto the lungs c:an 
result in extensive edema (luags fllled with fluid) aud hemonbagin& of the lung tissue. No systemic ertcc:ts are expected atlhe levels that 
produce pronounced, unignorable, clisagrceable skiD IJid eye irritatioa. The TI.Vs cited iD scction2 are set to prevent this intolerable 
initation. Medlc:a.l Coadltloas AccnYared by Loae-Term Exposure: None reported. Tupt Orpas: Skin. eyes. respiratory system. and 
CNS. Primary Elltr)': lnh:!atiml. skin coutact Acute ERects: Irritation of lhe skin, eyes, and respimory system. Also, cardiac-rhythm dis-
IWbmce due to SCDSitization; acute bronchitis, broachospasm. pulmonary andlaryageal edema; euphoria; headache;, jiddiDcss; djni'?"ss; 
and iDc:oordiDation, as well as possible depression: contusioa; and c:oma. Chroalc Errects: None reported. First Aid: Eyes. Immediately 
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SECTION 6. HEALTH HAZARD INFORMATION cont. 
flush eyes. including under the eyelids, gently but thoroughly with flooding amounu of running wa1er for at least 15 minutes. Skin. Rinse 
the affec~ed area with plenty of wa~er, then wash it with soap aod water. Inhalation. Remove Lhe exposed person to fresh air; restore and/or 
support his or her breathing as needed. Have qualified medical personnel admin;~!~r oxygen as required. Ingestion. Uolikely. Should 
this type of exposure occur, the aspiration hazard must be considered. Do not inci•Jce vomiLing unless directed to do so by a physician. To 
prevent aspiration by spontaneous vomiting, keep the victim"s head low (betwee:~ his or her knees). Get medical belp (In plant, para
medic, community) for all exposures. Seek prompt medical assistaoce for further treatment, observation, and support after rll'St aid. Note 
to Physician: Professional judgment is required as to whether or not to induce vomiting because of the possibility of aspiration. A gastric 
lavage may be administered, follow\"4 by saline catharsis, if this procedure is appropriate to the specific incident. ?.ionitor cardiac and 
pulmonary functions. 

SECTION 7. SPILL, LEAK, AND DISPOSAL· PROCEDURES 
Splllt'Leak: Notify safety personnel, c:vacuat.c unnecessary personnel, eliminate: all sources of ignition immediately, and provide: ldequare 
explosion-proof ventilation. Cleanup personnel need prot.cction against skin or eye conuct with this liquid as well as inhalation of its vapor 
(see sect. 8). Contain large spills and collect waste or absorb it with an inert marerial such as sand, earth, or vermiculire. Use nonsparking 
tools 1o place waste liquid or absorbent into closable containers for disposal. Keep waste out of sewers, watersheds, and warerways. Waste 
Disposal: Contact your supplier or a licc:osed contractor for detailed recommendations. Follow Federal, stare, and local regulations. 
OSHA DaipaUoat 
l.ill&d as &D Air Coluamiaant (29 CFR 1910.1000 Subpart Z). 
EPA Desipatlou (40 CFK 301A} 
C£R.Cl.A H.&z.anious SubstaDce, Rcponable Quantity: 1000 lbs (454 k£), per the Oun Water Ad. (CW A), U 311 (b) (4) aDd 3(11 (a). 

SECTION· 8. SPECIAL PROTECTION INFORMATION 
G"=lc:s: Always wear protective eyegl&ssc:s or chemical safety goggles. Where splashing is possible, wear a full face shield. Follow 
OSHA eye- &Dd facc:-prnrec:tion regulations (29 CFR 1910.133). Respirator: Wear a NIOSH-approved respirator pc:r Genium reference 88 
for the maximum-use concentrations mdlor the exposure limits cited in section 2. Follow OSHA respiratDr regulations (29 CFR 1910.134). 
'For emergency or nonroutine operations (spills or cleaning reactor vessels and storage ~anks), wear an SCBA. W :uul!l~ Air-purifying 
.respirators willMI protcet wotkc:rs in oxygc:n-deficieotatmospheres. Other: Wear impervious gloves, boots, aprons, &Dd gauntlets, etc., to 
rmvc:nt prolonged or repea1Cd skin contact with this material. Ventilation: Install and operate general and local maximum, explosion-proof 
ventilation systems powerful enough to maintain airborne levels of this material below the OSHA PEL standard citc:d in section 2. Local 
exhaust ventilation is preferred because it prevents dispenion of the contaminaot into the geoc:ql work area by eliminating it at its source. 
Consult the latest edition of Genium reference 103 for detailed recommendations. Safety Statloas: Make emergency eyewash stations, 
safetytquic:k.-drench showers, and washing facilities available in work areas. Contaminated Equipment: Contact lenses pose a special 
hazard; soft lenses may absorb irritants, and all lenses concentrate them. Do nor wear contact lenses in any work area. Remove cootami· 
oa.ted clothing and launder it before wearing it again; clean this materia! !:o:n s!!oes !n~ equipment Comments: Practice good personal 
hygiene; always wash thoroughly aher using this material and before eating, drinking, smoking, using the toilet, or applying cosmetics. 
Keep it off your clothing and equipment. Avoid transfening it from you,. ~lands to your mouth while eating, drinking, or smoking. Do noc 
eat, drink, or smoke in my work area. Do not inhale ethyl benzene vapor. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
Storace/Sep-eratlon: Store ethyl benzene in closed containers in a cool, dry, well-ventilated area away from sources of ignition md 
strong ox.idiu:rs. Prot.cct containers from physical damage. Special HandllngfStorare: Outside, isolated. detached. or remote storage is 
m:ommendcd for large quantities or ethyl benzene. Isolate bulk storage areas from acute ftre tw.ards. Englneertnr Controls: Make sure 
all engineering systems (production, transponation) are of muimum explosion-proof design. To prevent static sparks, electrically ground 
and bond all containers, pipelines, etc., used in shipping, transferring, ~icling, production, and sampling operations. Other: Use safety 
cans for lr&Ds!erring small amounu of ethyl benzene. 

Transportation Data (49 CFR 172.101·2) 

DOT Shipping Same: Ethyl Benzene 
DOT Hazard Class: Flammable Liquid 
IDSo.UN11iS 
DOT Label: Flammable Liquid 
DOT Paclt&~:lng Exceptions: 49 CFR 173.118 
DOT Packqlng Requirements: 49 CFR 173.119 

IMO Sblpplnz Name: Ethylbc:ozene 
ThlO Hazan! Class: 3.2 
ThlO Label: FliOI%lable Liquid 
"!DG Packa:lr..: ::roup: Ii 

Referea«s: 1. 26, 3&, 84-94. 100, 116, 117, 120, 122. 
~ •lo Ule llliUbility of iAfllmlllioD lllftiA for p-AIICI'I pirpo&CIAR 
--mly p.udlala'1 rapalllillili!)'. "l"'len:t-. aiGIGuJh raaoublc c.n IL1I 
... IUa ia 1be ...,._ fiiiUCil iRI"Oflllllioa, Cialium l'lllllilbiaJ Corp. 
aa..dl110 wmulia, _.., 1cp •.00. aad-., IWpOUilliliay 
•lo IIIC -=-y or IUilabiU!)' fiiiUCililll"on!IIUoD for .ppliclliela 1o 

~•iiii.OIIISed~«forr 1 qmmofill~ 

~IIIClfti'Ja-~1~ 

All---~-· .. ,.__..,.._.,...._ 

; Prepared by PJ Igoe. BS 

lndusaial Hygiene Review: DJ Wilson, ern 
Medical Review: W Silverman, MD 



vz. .u:\.J...,.t&.& . ..&.:::~o=:~ ;::,ur.t:.L.II..:U, .LNI..:. ::iU.I:'ELCO PARK BELLEE'ON·.L·.t:., rr. ~ ........... &.~ -- ~-

ALL RIGHTS RESERVED TWX 510-670-3600 
USTOMER P.O. NO. 040193 

T')_~TE 4/01/93 MATERIAL SAFETY DATA SHEET 

SECTION I -GENERAL INFORMATION 
ATALOG NO 40171 (REORDER PRODUCT BY THIS NO.) 
RODUCT NAME ETHYLENE DIBROMIDE SOOOUG/ML 1ML 

DATA SHEET NO !401710 
·ETHYLENE DIBROMIDE 

'ORMULA MIXTURE FORMULA WEIGHT 
!AS NRTECS 
iYNONYM ANALYTICAL STANDARD IN METHANOL 
IANUFACTURER SUPELCO INC. PHONE.· 814-359-3441 
~DRESS SUPELCO PARK, BELLEFONTE, PA 16823-0048 

SECTION II - HAZARDOUS INGREDIENTS OF MIXTURES 
CHEMICAL NAME 

COMMON NAME - PERCENTAGE - CAS # 
(FORMULA) - PEL(UNITS) - TLV(UNITS) 

LD50 VALUE - CONDITIONS 

PAGE 1 

~THANE, 1,2-DIBROM0-
1,2-DIBROMOETHANE 

C2H4BR2 
0.5 106-93-4 

108 
METHANOL 

METHANOL 

0 

8 

CH30H 
5628 

CLASSIFIED 
SUBJECT TO 
CLASSIFIED 

20 PPM 1-1/A 
MG,IKG ORAL RAT SEE FOOTNOTE(2,6r8) 

99-100 
260 MG/M3 262 

MG/KG ORAL RAT SEE FOOTNOTE(6) 
FOOTNOTES 

BY IARC AS A CLASS 2A CARCINOGEN. 
THE REPORTING REQUIREMENTS OF SARA TITLE 
BY NTP AS A GROUP B CARCINOGEN. 

III, SECTION 313. 

SECTION III - PHYSICAL DATA 
BOILING POINT 65 C MM MELTING POINT -98 C 

67-56-1 
MG/M3 

VAPOR PRESSURE 100 MM C VAPOR DENSITY 1.10 G (AIR=1) 
SPECIFIC GRAVITY . 790 G/ML C {WATER=l) PERCENT VOLATILE BY VOLUME 101 
WATER SOLUBILITY 100 EVAPORATION RATE >1 {ETHER=1) 
APPEARANCE CLEAR COLORLESS LIQUID 

FLASH POINT 50 

EXTINGUISHING MEDIA 

C02 
DRY CHEMICAL 
ALCOHOL FOAM. 

SECTION IY - FIRE AND EXPLOSION HAZARD DATA 
F FLAMMABLE LIMITS LEL 6.0 UEL 

SPECIAL FIRE FIGHTING PROCEDURES 

WEAR SELF CONTAINED BREATHING APPARATUS WHEN FIGHTING A CHEMICAL FIRE. 

UNUSUAL FIRE AND EXPLOSION HAZARDS 

~ FOLLOWING TOXIC VAPORS ARE FORMED WHEN THIS MATERIAL IS HEATED TO 
DECOMPOSITION .. 

36.5 

. ·--·~·---- ........ -



•ATE 4/01/93 MATERIAL SAFETY DATA SHEET 

~ALOG NO 40171 (REORDER PRODUCT BY THIS N 
_ JDUCT NAME ETHYLENE DIBROMIDE SOOOUG/ML lML 

DATA SHEET NO !401710 
ETHYLENE DIBROMIDE 

* CONTINUED * 
HYDROGEN BROMIDE 

SECTION y - HEALTH HAZARD DATA 

Ethylene Dibromide 

LDSO 5628 
?EL 260 

MG/KG ORAL RAT TLV 262 MG/M3 
MG/M3 

EMERGENCY AND FIRST AID PROCEDURES 
EYES 

FLUSH EYES WITH WATER FOR 15 MINUTES. 
CONTACT A PHYSICIAN. 

SKIN 
FLUSH SKIN WITH LARGE VOLUMES OF WATER. 

INHALATION 
IMMEDIATELY MOVE TO FRESH AIR. 
IF BREATHING STOPS, GIVE ARTIFICIAL RESPIRATION 
CONTACT A PHYSICIAN 

INGESTION 
NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON 

(.'NEVER TRY TO MAKE AN UNCONSCIOUS PERSON VOMIT 
~IVE 2 TABLESPOONS OF BAKING SODA IN A GLASS OF WATER 
'RESS FINGERS TO BACK OF TONGUE TO INDUCE VOMITING. 

IMMEDIATELY CONTACT A PHYSICIAN. 

EFFECTS OF OVEREXPOSURE 

HARMFUL IF INHALED 
MAY BE FATAL IF SWALLOWED 
CONTAINS MATERIAL(S) KNOWN TO THE STATE OF CALIFORNIA TO 
CAUSE CANCER. 
HEADACHE 
NAUSEA 
GASTROINTESTINAL DISTURBANCES 
BLINDNESS 

STABILITY STABLE. 

CONDITIONS TO AVOID 

N/A 

UOMPATIBILITY 

OXIDIZING AGENTS 

SECTION VI - REACTIVITY DATA 



TWX 510-670-3600 

DATE 4/01/93 MATERIAL SAFETY DATA SHEET 

CATALOG NO 40171 (REORDER PRODUCT BY THIS NO.) 
PRODUCT NAME ETHYLENE DIBROMIDE SOOOUG/ML 1ML 

DATA SHEET NO I401710 
ETHYLENE DIBROMIDE 

SECTION VI - REACTIVITY DATA 
* CONTINUED * 

CHROMIC ANHYDRIDE, LEAD PERCHLORATE, PERCHLORIC ACIDS 

HAZARDOUS DECOMPOSITION PRODUCTS 

HYDROGEN BROMIDE 

HAZARDOUS POLYMERIZATION WILL NOT OCCUR. 

CONDITIONS TO AVOID 

N/A 

SECTION VII - SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED 

TAKE UP WITH ABSORBENT MATERIAL . 
.--.... VENTILATE AREA. 

: ELIMINATE ALL IGNITION SOURCES. 

WASTE DISPOSAL METHOD 

COMPLY WITH ALL APPLICABLE FEDERAL, STATE, OR LOCAL REGULATIONS 

SECTION VIII - SPECIAL PROTECTION INFORMATiot~ 

RESPIRATORY PROTECTION (SPECIFIC TYPE) 

WEAR FACE MASK WITH ORGANIC VAPOR CANISTER. 

PROTECTIVE GLOVES 

WEAR RUBBER GLOVES. 

EYE PROTECTION 

WEAR PROTECTIVE GLASSES. 

VENTILATION 

USE ONLY IN WELL VENTILATED AREA. 

(]PECIAL 

N/A 

PAGE 3 



.LCD, lNC. 

4/01/93 

SUPELCO PARK BELLEFONTE, PA 16823-0048 

MATERIAL SAFETY DATA SHEET 

TWX 510-670-3600 

PAGE 

, ~NO 40171 (REORDER PRODUCT BY THIS NO.) 
IDUCT NAME ETHYLENE DIBROMIDE SOOOUG/ML lML 
.TA SHEET NO !401710 

ETHYLENE DIBROMIDE 

SECTION VIII - SPECIAL PROTECTION INFORMATION 
t CONTINUED * 

ER PROTECTIVE EQUIPMENT 

N/A 

SECTION IX - SPECIAL PRECAUTIONS 

JRAGE AND HANDLING 

~EFRIGERATE IN SEALED CONTAINER. 
~EEP AWAY FROM OXIDIZERS. 
IEEP AWAY FROM IGNITION SOURCES. 

IER PRECAUTIONS 

AVOID EYE OR SKIN CONTACT. 
~VOID BREATHING VAPORS. 

E THE INFORMATION AND RECOMMENDATIONS SET FORTH HEREIN ARE BELIEVED TO BE 
ATE AS OF THE DATE HEREOF, SUPELCO, INC. MAKES NO WARRANTY WITH RESPECT 

~~-~TO AND DISCLAIMS ALL LIABILITY FROM RELIANCE THEREON. 

·~sT REVISED 11/24/92 

( 

4 
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EGL ETHYLENE GLYCOL Ethylene Glycol 

12.17 12.11 12.11 12.20 
SATURATED UQUID DENSITY UQUID HEAT CAPACrrY UQUID THERMAL CONDUCT1Ym UQUID VISC05m 

P01M1C11 per CIDc Temperalln Brllilll tnermal Unr1 Te~IUre 
Brllilll tnermal Temperature T.mperalln um-rocn per hOur. CantlpOIM 

(GeQI'HS F) loot lde9r"' F) per pounG-F (CiegrMS F) square IOOt·F (degrees F) 

i 
, 

.40 70.128 20 .536 75 1.700 I N 

i I 
50 611.1110 .40 .54 a 80 1.697 i 0 
60 I 69.180 60 .583 85 1.6a4 T 
70 I 111.459 60 .576 90 1.691 ' 
80 111.201 100 .589 95 1.688 p 
90 : 88.159 120 .603 100 1.885 E 

100 i 68.PO 1.40 .1118 105 1.883 R 
110 18.419 160 .m 110 1.880 T 
120 i 88.129 180 .&43 115 , un I 
130 117.830 200 .656 120 1.1174 I N 
1.40 117.520 220 .669 125 1.671 

i 
E 

150 I 117.200 2.40 .883 130 1.888 

I 
N 

160 
: 

66.1170 260 .696 135 1.665 T 
170 66.530 280 .709 1.40 1.662 
160 66.179 300 .723 145 \.659 
190 65.120 150 1.656 I 

200 
I 

65.440 155 1.653 
210 65.0S9 160 1.650 

165 1.647 
170 1.644 
175 1.641 
180 1.638 : 
11!5 1.1535 ~ 

I I . i 

12.21 12:l2 12.23 12.2C 
SOWBIUTY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DEHSm IDEAL GAS HEAT CUACrTY 

Temperalln I PounCis per 100 Tempera~~.n PounCis per ~ Te!IIC*811n Pounda per c:uDIC Temoerature I 8ritilh "-lint 
(degr- F) I)CIUIIdl of ... (degrMSF) inCh (degrees F) toot (degrees F) : per pound-F 

t.l 60 .001 60 .00001 0 .344 
I 70 .001 70 .00001 25 .354 
s tiO .002 110 .00002 50 .364 
c 80 .003 90 .00003. 75 .373 
I 100 .005 100 .00005 100 .31!2 
B 110 .008 110 .00001! 125 .3111 
L 120 .012 120 .00012 150 .400 
E 130 .017 130 .00017 175 .4011 

1.40 .026 1.40 .00025 200 .417 
150 .037 150 .00035 225 .425 . 160 .053 160 .00050 250 .433 
170 .075 170 .00069 275 .440 
160 .106 180 .00095 300 .448 
1110 .146 1110 .00130 325 .455 
200 .201 200 .00176 350 .412 
210 .273 210 .00236 375 .466 
220 .31111 220 .0031• •oo .475 
230 .493 230 .00413 425 .481 
240 .653 240 .00540 •so .487 
250 .859 250 .00700 H5 .493 
260 1.120 260 .00900 500 .4118 
270 1.451 270 01150 525 .504 
280 1.867 280 .01460 550 .509 
290 2.386 280 .011140 575 .514 
300 3.029 300 .02305 600 .511 
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SECTION II -HAZARDOUS COMPC~IENTS OF ~IXTURES 

INGREDIENTS I • .,.·:.T. 
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SECTION Ill- 'ifPICAL ?HYSICAL DATA 
I I"'I:C:III'IC: GRAVITY 
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SECTION IV- FiRE AND EXPLOSION- HAZARD DATA 
._.' 
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I.IWIT 
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'J•• 

• 0 :iUARAH TY !S MAO~ AS ':'C iHE AC::URACY OF ANY DATA OR ST A icloiENT C:::HT .A IN EO HE REIN. WHII..; ":HIS MA T£1<1.1.1.. IS ?UliNISHci:l IH C::.~~ 
FAITH, HO 'HARiiANTY EXPRESS OR IMPLIEO. OF MERCHANTABILITY. ffiNESS OR OTHERWISE IS LIAOE. iHIS MA T!:li!IAI.. IS OFF!:~!O ONLY FO;: 
TCUR C:ONSIOERA iiON. INVESTIC"' iiON ANO VERIFIC:"' TION AND PHII..UPS, INC:I..:JOINC I':'S OIVISIOHS, .t.F FILlA T£S .t.NO SUBSIOIARIES, SHAI..~ I" 

1 Al'fY !' .. !NT!£ UAIL! ~O;! SitE~I.LL. INC:ICEHTAL OR COMSEOUEHTIA.I.. OAW.AGES IN t::HNEC:TIOH wtTH ITS P'J8LIC.a.iiON. L.IIC!'*IS!, s 
,.i.l.T!MEMT loiAOE H!!!!IN SHALL 3£ ::NSTRUEO .AS A P!RMISSION OR RECOW.W.EI'IDATION FOR THE USE OF AN'r PROOUC'r IH A MA .. NER Tl 
MICHT INFRINGE !XISTIHC PAiENTS. CS!E REVERSE SIOEl l'ORa. 1091~-H 1-•0 
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::q = (10:\) hiQC' .. ,.; ... :..,.,..;--)I 
, ' 

~--------------~----------------------------------------------------

:.'oiEilCcNCY ,.NO cu~ST .1.10 PROC!:OURES: 

•a.,. •1-a..,. • --•,..o ··.:-~ 

SECTION VI - ~EACTIVITY OAT A 
! 'JNST&II..I: IC.ONCITIONS TO AIIOIC~ 

~~~~----------~ i ST &al..& ·r 

MAZ.:.;~c:us 

::oo L'I'.1.4Ei<IZ.:. TION 

SECTION VII- SFILL OR LEAK PROCE~URES 
S'TE?S 7\:l BE "&I(EH IH CJ.SE MATERIAL :s RE!..EJ.SCO OR SPILLEO: 

..,._~7E "S?OS..t.., :INSURE ::NFORMITY WIT~ LOCAL OISPOSA.L ~ECUU7101Hli 

SECTION V11\- PERSONAL ?ROTECiiON INFOR!AAT\ON 

· -- ~ .. ~... ~,uuusT ?.ec::mnencieci I si'£CIAI.. 

.; _ ... 
=:-:::.:.shes 

SECilml IX- ;;ANC!...i:lG AND STORAGE: P~:·::.UiiONS 
j ;>QE:.Lu:'IONS 70 3E iA.C:cN IN MANOUNC ANO STORING: 
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1. Trade Name 

KAJWPACTtntl!l\ 

rand All Coapany 
5 E. Colleae Drive 

Arl1naton He1gbta, Illino1a 60004 
(708) 377-7400 

!Yf:SALINE SOLtrrlON 

S.zuonyml 

NON! 

II. Ha&ardoue Ingredient• 

41 217/tJ~S
.. --:<t>f 07.0 
;2,.1")/PY (J 

-;.'-( 3 {0 1 ,-
~I I '2. IJ'f (} 
2r7 7..-~s-o 

Af3:;...o7° 

'2..() LO 7 cJ 

Alkyl Dimethyl '-nzyl Aamou1um Chloride (Leaa than 0.5% w/v) 

III. Phya1eal Data 

lolling Point& 212• r 
Vapor Preaauret 760 ~ KG 
Vapor Dena1tya MD 
lolubllltJ 111 Waterr 100% 

I 
I 
I 
I 

Speeif!c OravitJJ HD 
Percent Volatile by Vol~aet KD 
Evaporation Jt&tes HD 

Appearance and 04orr Colorleu liquid. with no diecernable odor., 

IV. lira and !!Ploaiou Hazard Data 

Nonflammable Aqcoua Solution. 

V. Health Hatar4 lnforaa.t1ou 

loutea of !xpoaures 

lab&lattoQ& ~ot ~pp11eable 
8~1u Coq~act& MGR-lr~l~~lD& 
Slt1n Abaorpt1onl lfot Applicable 
21• Contacts Kou-Irritata& 
luaeat1mu Iq .. u,. of Yol.-e• ta ~~••• of 20 lltezo• aa1 ca"'•• 

p•;nc 1a1tat101l. · 

ll'laeraency u4 rtrat 1.14 troee4ureas 

I:J•t Rat ippltea\la 
lkial ltot Ap,Uca\1e . 
JaJ .. 1•t1ua.& Ito~ AppUc:abl.e. 
1qaat.1cnu lea l&ot.e to ~a1d.u. 

-1-. 
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KSDS - nESALin SOI.miON 
Eye Saline Solution 

Natea ~a Phyaicians ln the u~ikely event of rapid 1ns••t1oc of larae 
voluuea of the •alution, iuduce Toait1nc and obterve the patient for 
aaatr1c 1rr1tat1on. 

VI. baeUv1ty nata 

The aolutiou S.a eonaidered non-reactive a~ atable under noraal 
condition• of etor&&e and uaaae. 

VII. Spill or Lea\ Proce4uret 

fluah area with vater. 

'I'be aolutton b not an JlCRA huardoua watte. 

Till. Speclal Proteet1on Inforaat1on 

Not Applicable 

.IX. Special Preeautlona 

no GOt fr•••• or arpoae to t.aperaturea in esceaa of 110•r for extended 
periodt, 

Prepar.d by John w. Bornboeft, Ph.D. 
3.V.~. Aa•octatet 

Prepared for the uclua1Ye 1.111 of the Pen! ill to.pany 

MD • Jot Deten.iued 

~~ ~oraat1on b furniahe.d to you u of J\lne 10, 1990, vithout. va.rranty, 

azpr.aaed or 1apl1e4, except S.t la accurate to tb4 beat knowledae of J.W.I. 

baod.atea A4 U. rawS All. eo.pu7. 'l'be 4ata oa thia abeet· nlatea croly to 

the •P-c1l1c procSuct 4••1p.ata4 hereiG •• ztaH"a• loluc1o~:~. J.w,J, 
.baoelattl u4 tha Feud All ~ &leUM SO lqal. ftlpOaaS.bUltJ for UM Gr 

nlt•ne• upon th11 4at:a. tb.- tad AU ~ 4oet 'DOt accept u, o\Uaat1ou 

to update JOU with napect to th. aubj•ct aattu hereof. 

-a-



~·.~d~erial Safety Data Sheet 

Date December l. 1988 

EYESALINE. 
~':EWASH SOLUTION 

MSDSl..OSO 
i !_E;pared by FENDALL COMPANY, 5 EAST COLLEGE D.~:~E, ARLINGTON HTS •• ILll.. 60004 (312)577--

Cornpa.ny name ct.ddress Phone 

--- ------,:------------
ManulaCJurefs N1~ 

FENDALL COMPM'Y 

Address (Number. Street. C4y.Slate. and ZIP Cooel Ct>em•cat NarTV' 
5 EAST COLLEGE DRIVE a"<!Synooym~ MIXTURE 

------~~~~~~~~~~~--------------------~T,-a-oe--N-am--·· 

Erneroe~""tlelephone NIJITiber 
(312) 577-7400 

ARLINGTON HTS. , ILL. 60004 andSynony!'IIS EYESALINE SOLUTION 

Pigrnems 
NONE 

Catalyst 
NONE 

Vehicle 
NONE 

SoiYents 
NONE 

AcldrltlleS 

NONE 
Others .. 

NONE • 
I I 

I 

~ion Ill • Phy..._, Delli 

Boikng P01nt c• F) 

1 fs:J\e Me:at 

~~~ 
• Mf!tilltoc: (;{.al!ngS 

Fill!'< M~111 
Dlus Coi!!mQ ·o· Cole Flu• 

Olt>ers 

---L--

form uta 
MIXTURE 

NONE 

NONE 

NONE 

NONE _ 

NONl~ 

'lfo TL V (Unils 1 

-

'lfo TLV I 

ND I 
212 

1 F . !Specihc Gravsry (H:O&Il 

~'V-apor---:P-res-sur-e--(mm-~Hg:-:-:-.)-------------------i-----i·l'~rcent Vollt•le Oy Volume ('tl.l 

~-=~~~~-------------------r-'-6_o __ --r.l -----~~-------------------~--N_m __ __ 
vapor Density (AIR• I 1 ND I EvaporatiOn ~ate 

ND 

Solubility tn Wale~ 

100% 
Appearance and OOot 

Colorless liquid with no discernable odor 
Section IV • Fire ~ EapiMion Hazard Dm I ~ii ;;:..;:; nle L imil$ ND 

~------------------~----·------------__. ExlngUIShlng Medii 

lle' I~ Flasn Poinl (Meii\Od UMGI ' 
200 F PMCC 

Water fog or spray, COz , Dry ch~i~al, ~~-----------------------------
SPKtal Frcr: F.gt\tll'lg Procedures 

None Known 

Unusual he and f&ptoson Hazar Cis 
None Known 

·~-

----------·- -·--
-- --- -·-,---------------------

-------·--------------p ... , (c;;;;;;-.;;;; "-Side) 



¥:, :-:-n \' • H••r•l, Ha.rarC =l:!& 
·- -----------

- ... --·-.- --------. ·---- -. ·-·- - ·---------- -------··-----

- ·-----·-- ------- ··-··--. --- .. ·-----

--·- -------- ----------------- ---

Not considered irritating to the skin or to the eyes. 

Not considered an inhalation hazard. 
--------·-- ·-----· ---------------------

------------------·------------------~-----------------------------·--------St'Ctlon VI • Aucli.ky D•l.a 

S:.o:loWY w~o.Jio: ! !C:UCl:!~l{l~y~ 
: i I 

i------L.-...1,--___ --------
·Sia~- ! 
! X 

--------~------~=-L------------------------------------------------------------Inc-.o~la:>ol·ly •~;e<&a:; 'O:C.•O.C· 

tiesZI!<tiO'.I$ 
Fo:~~ymeru_atoc:; 

i \\'a!! N:':': 0.;{ "J' 

NA 

_____ ._!. ______ ..L..;x:.:.....J~._ __________________________ -=-------------

s.euon VII- Spm or Leek Proeedcr."N 

---~----~--------------------------------------------Steps 10 be Taker'"' Que- LliteuatiiS Re1015e0 or Spolied 

Flysb yith_~,~~e~~-------------------------------------~ 

Waste Ols~t M4!1toCXJ 

Not an RCRA Hazardous Waste. ______ ....;:_..: 

Section VIII - Special Prc.o&ee11on Information 

~akWyPr~ea~···~-~~-l~~--~i---------------------~~-----------------------------------------------------

NA 
Local M.haU51 

NA 
~•Pr~fa~o~ 

Specel 

Eye Pr~eCloon 

NA 

--------·---------------------------------------------------------------------------Sedlon l'l- Sp.cllli PrKautlona 

P: ... _aut.;OnS "'llf"· · .,::~--'"~~~-'::"'I'IOII~f'W'::"'~-:a":':'CI-=-::St~or-IIIQ~---------------------.-------_;,--------

DO NOT FREEZE OR EXPOSE TO TEMPERATURES IN EXCESS OF llO F FOR EXTENDED· PERIODS. 

··--·-··---------------------------------------
( 
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NOR-AM. Material Safety Data Sheet 
NOR-AM Chemical Company 

.......... 0.,.., 
Llulls .... Cal&n: Ow 
2711C.U.fllelt..s 
~DE19108 

p~,e: 1 of 7 
luw DDte: 07105193 
Supersedu: 09/18/92 

FJCAM• W 

SECTION , I CHEMICAL ~ROPUCT AND COMPANY IDENDEICADON 

NORsAM Chemlcel Company 
Soeciaftv Product& Division 
LftUj Ftnl Clnn OM 
271 1 C.ntervlla Road 
W'slmlftgtol\, DE 19808 

~MERGENMWPHgNe NUMBERS 
302JSS2-3QOO ,.,~ 

ChlmtfiC (800)424~9300 (NighW'WIIkBndsJ 

PRODUCT NAME a FICAM- W 
PRODUCTCODE1 CR4944 
CHEMICAL NAME• 2,2-dlmethyl-1.3-bMZOdloxol-4-y/ methyl urbMnBte (6ctive 

lngredl.ntJ 
CHEMICAL FAMILY z Carbamate 
CHEMICAL fOI\MULAt Mht&tn: (t~~c inprwi't:11t:C7 7H73NOtf) 

EPA REGISTRY NUMBER: 45639-1 
MSOS IDENTIFICAnON CODE/NUMBER: 000041 

SYNONYMS I CR 4944 (RCAM 76 ~ 

CANADIAN REG. N0.1 14378 P.C.P. ACT 

SECIIQN 2. COMPOSmONflNEOBMADON ON INGREOJENTS 

COIIDTIAT1CIN 
IIIGUDI DT liMe ll:lCPO&U LIIUTa P!l~ IY WI GifT 

lerdiocerb DSIIA or ACGIH Llatu: 76.0 
c.u aucan t ZZ711·Z3·3 

INrt l~rodienta 
CAS IUtiElr Trtde Stcrtt 

lot tltlbltlhed 
World II•Lth Ol'fln(zatfon 
ren•el'ldN Ll•ltl o.z 111ta1 

24.0 

Alkyln~Mhalene aulfonlc actd (Pol)'ltr. 11a aalU 
CAS IUCI!lr 9014·06-4 

L,a,ta tor llui11nce uu c 3.0 

Allcrpacu alllca (ll)'dratocl) 
c;q -...u: 7631•16-9 

Total utr ACGJN·Tl.v-GSKA·P£1. 
•10 llg!al: ... pfretory O..t1 
AtGII·TLV.OSIIA-PEL• 5 agJal 

DSIIA•P£1.1 6 l8/ll c 9,0 
ACGIK•TLVI 6 a;nG 

INERT INGREDIENTS f24.'"'ls onJy tM r.gu/6ted Ingredient• ~listed lbave. 
For • r:omp/ete regul•torr Hstjpg of componinta, ~ raftr1rJ Sfctlon 16 .... · 
(Regulatory lnformatlon). OSHA.PEL1 The OSHA Fin.t Rule limJtl were um/. 

SECTION 3. HAZARPS IDENTJFJCADON 

HIGHLY TOXIC BY ORAL AND /NHAlA TION ROUTES. CAUSES SYMPTOMS 
ASSOCIATED WfTH CHOUNESTERASE INHIBITION. A SLIC1HT IRRffANT 
TO TH~ SKIN. TH~ ncODUCT 1$ WHITE, ODORLES$ f'OWDER. 

········································-······················'*************** 
POTEtfiiAL HEALTH EFFECTS 



----- __ ......... • .• ._.r .~""'-'' 

SECT10N 3. HAZARDS IPENTifiCATION - Contlnut:d 

m~~~ B9lTT'tjl OF ENTRY usi/J lltton;i n conr.a. 

~kely to csu11 eys Jrritstlon. May cause tempotary .nd rwtrslble 
miosil (COII$trlctlon of the pupil of th~ eyeJ. 

SKIN 
7ti!Tq_ht akin lrritsnr. May be 8bS011Jed tnroUQn me aleln. Not 1 akin 
&BJWtizlf. . 

SECTION 4. FIRS! AID MEASURES 

~ thoroughly with elfin w.w for .tltsst f 6 trinut.s (sse •Notl to · 
Ph 'f$k;kln •J. 

B 'tllorough/y w1r11 &o.p .nil water. 

w,or~o~ nn Of QIBSUS of Wltsf lnd lrlduct vomltfnp by touching Nck . .of 
victim '.s throat with fi_nger. Do nat Induce vomltJng or give .nythlng by 
maiAh co ., unconsciou~ per:son. Get mediul•ttention. · 

INHAlATION 
"K~p p11tfent at rest; tr.nfer AT ONCE to hosphll for mldi~lettMJtlon. 

Ficam W 

t~su• un•: v,vw:t~~~ 
Su;Hrsedo$: 09118/92 



SECTION 4. FIRST AlP MEASURES - Continued 

~TETO~!AN 
filn1 .,t m!!terae carbsmste Insecticide. In CIISe of 0Ver&Kposurt1 

2 mo •UOpiM wlf•trJ l•t~t'iv•lent tn 1/30 g_r•in MJult douJ should be given 
Mid tfiJdBtfd a ntceSSBrY until fu/Jy atropin_izld. Uss of mofl'hi!Je is 
conrrmndic.ted. Control convullion.s wfth 10.20 mg di'Mepsm intt.venou~. 
Mloa/$ dut ro direr;t ·~ conttct will rewru ~ontt~~~etJuMY without ~te 
trutmsnt. 

SI!CTJON 8. ACCIDENTAl RELEASE MEASURES 

Psge: 3 of 7 
luw O.t': 07105193 
Super.sldu: 09118/92 

GENERAL AND DISPOSAL• Use prop11 protective cquipt[Jent to minimize exposure 
lit:e S"tion BJ, T•ke .tl n.ce~ ection to l!f'ev.rtt Md to ~ tht: 
edv.ru efftct of the $fJm. Notify the .;JPfOP.{ilte euthotltiu immtKiilti/Y. 
Ensu,. rhlt the disDoalls In coinpliMJce with feder•l requltementa MJd 
stste/loetl regulstiona. 

LAND SPILL OR LEAK a KEEP UNNECESSARY PEOPLE AWAY AND ISOlA 7E HAZARD AREA. DO 
NOT BREATHE OUST. USE PROPER PROTECTIVE EQUIPMENT (see Section BJ. T.te up 
with send or other n~mbustfblf ab&orbent matarills. C.,.fufly •WHP up; 
A VOID THE FORMATION OF A DUST CLOUD. Pl•r::• tMteM!In • .u/t-'11• •nd dry 
'ontsiner end SEAL for dt'sDoul. W&th contsmiMted BIHS with wster snd 
deteq~ent, but keep out ar U.Wfln Dr WMIII'CDUIUS. /nfotm ptO(»r •uthorltlft 
H contamination cceut'l. 

SECDQN 7. HANDLING ANQ $TORAGE 

~AN~NG PRE~UTI~NS arm 0r fital a1'iowtct. M•r bt tbsorbed through rhe Jlcin. A veld 
tXHttll« with the eyu, Bldn, M~d o/4thlng. H Mn*t ot:t:Un, wMh •kln Mtd 
clothing lmmtdistily with ~ Mid w.nn wmr, llfJd wuh IYN with dan 
WltM, 
DO NOT rub eyes or mourh wlrh /Hmds. If ~u fHI •/Cic In an~ _w:fy, STOP WORK 
•nd get help fight •wsy. (See Section 4 • RRST AID MEASU/l£al. 

A VOID BREATHING AND WORKING IN SPRAY MIST OR OUST. When epp/v/ng In outdoor 
situ, lcHP •II unprotecttd penon$, chDdren~ Blld 8llirMis .w•r from trutecf 
MH or where UJe,.. i$ d.ng., of diffr, 

WASH HAND AND EXPOSED SKIN befare ~•tin11L,t!!!nkiA11 or smoldnDtnd •ftlf 
apr~ying or h8ndling. WB.th (J// contaminared clatninti thorGUghly before reu2. 

DO NOT •pply to hutmn&, their clothing or lndding. DO NOT pll'tl'lit childr., '" 
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Pscs: 4 of 7 
luu~ D1t1: 07105193 
Superstdt~: 09118192 

F/CAMC W 

SECJION 7. HANPUNG AND STOBAGE - gpntinued 

HANDUNG PRECAUDQN~ootjn~ed . 
pet$ tO contsct trtsr~ su es IJ!Jb sprsy hss dried completely. 

With proPM spraying, FICAM W dolll not reiult in ' visible dfPOBit. Howevtr, 
if uneven'[ fPp_lied, or ~sved to rurHJff, ' visib{e depO$/t miY .occur on 
~orne d#JT. 5uif«:es. DO NOT IP'"~Y when: e/«;triCIJI &llott clrcu~ mtght 
ruult. 

DO NOT we on or conrsminsre fruit, vtuetsbles or other fted or food crops. 
DO NOT nare nw food or fHd prtidum. DO NOT cont~nste thut or food 
preparQrJon wrft~o~ di~, kitchM ut.n.J/1 Md food cont.Jnw~ with 
titlllf concentrne or tfu: ~y. 

~ORAGE PR~Atm~ I fore In • da see. M w /$ stsbll in norms/ storsge tern{lefltUte$. 
(should evoiiJ titr•me remper.tures; see Section 5-H•z.rdous Decomposition 
ProducttJ. . 

~~ffiA5EP801~ ety QfUMi.ai ~ 

fKlN PPOHCJJON 
'lnpervtoU~tll:oprene, butyf rubber} g/ovu 

.~~N IN HANDUNG AREA. USE A SUn-ABLE DUST RESPIRATOR. 
e of • Jelf-ccntlined bruthing ~fltus or .Uiins hood or tnlst is 

recommended to give complete face protection. 

~THER~GENERAL PROTE~!ON 
yntfiec lPVCJ IIPfMS:oot~, over~ls Me ~nded, Ws.sh clothes 

rnorougtuy Bfr«" esef'l use or 1r r11e end of every rh/ft. In addition, ~m 
of cont6Ct len' must wear theiJ(otectivt ufttr Dlsuu for proper 
prat.ction during the hllndling & uu of the ptixfuct. 

Although gener1/ guidMJce has befn provldet{,_ the degrH of protection 
tequired iiJ • p.rt/Cul.,- $/tu.rion dti/Hndl on tmor. aUch ~$ r;oncentrt~tion 
Bnd dur•tion. More dn41!ed •dWC. on pratective dtvlcu is wlliiBbl~ from 
NOR-AM. · 

SE<mON 9. PHYSICAL AND CHEMICAL PBOPEBDES 

~RANCE 
epowc(er 



I 

'-. 

FICAM- W 

P~e; ~) of7 
IS&IJI D.re: 07105193 
Sup.,ffldn: 0!1/1 B/S2 

SECTION 9, PHYSICAl AND CHEMICAL PROPERTIES ·COntinued 

PACKING DENSITY; ~JJrox 36/bs/cu ft 
BOLUBIUTY IH20)J 0.024" (240 ppm) (lor •.i,J• 

••VAPOR PRESSURE: tile ~Ita 1/Jove WIS for btnCiiOCBfb rae. 1r 26 •c 
• SCLUBI.ITY a the liM• above wa for btndJowb tec/Jnal. 

SECDON 10. STABILITY AND REACDVITY 

STAIIUTY1 Srlble (n~l ~w•g• r~ru~ 

~OITI~ TO AyotD UITABilfTYl 
me or molrtUff 

file:///Nfor4
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PtJge: 6 of 7 

SECTION 11. TOXICOLOGICAL INFORMATION • Continuad 

R~DU~ EEEE~ Continued 
~eUNy evs up lO ppm PliDf tO ITII~ng snd during gsstetion. 

~EUR~TOX!CV;li : 0 eV: enct 0 neuro/ogie411eJI'ons or irtev(Ysib/6 or d&Jsyed nsurotoxi:J J 

•ff-.cts w•r• obcrtt•d When beadi'rJ~rb was eaminiStiJfMJ to hMII by .tng,e 
dosea up to 757 mgt~. 

Issue Date: 07!05/S3 
Superudu: 09118/92 

~GENI~U !GENETIC EFfEC!il • • • 
IOcarb not mutsgemc or genotoxtc when tested ;n Amts gent mllt6t1011 

nuy •nd in four othr rnut~~gtneli{l osu~ of bacleri11, y.-sr, lfld rodents. 
in •n i.!:!..JdirR •n"~/$ of mstsphue chtomosomel from llutnln lytJ?phocyte 
cell ctiliuiii; • f'O$itive result w1s ob&ervld onJv in the prasnDe of 
m~tt~bolr'c •r;tiv•tlon. Ho~ver, an ~·f"O lnalys/1 of meti{Jh.U 
chromo,omn of bone m.now cells 1 not ~how any evldMce of chromosomal 
damages. both in the •b~enca 01 l}re1enc• of rn.tabolit: •ctivtltion. 
It Is concluded from the tUUits of Mess mutAgenes/1 studies th1t bendioCIJrb 
don not d•f118ge chromoromes in humans .na enitMJs und11 conditions of norms/ 
h•nd//ntJ and uu. · 

SECTION 1 2. ECOLOGICAL INFORMATION 

E~OTOXICO,OGlQAL!N~R~ON 
t:ts product¥ te3Xtc ro w7dii£ 0 NOT tiJDIY dir~t/y to wstar or 
wetlt~nd~ (6wttrnPS, bogs, mar$hes, and potholuJ. Runoff from trHted lftBS 
may bf hazMdOU$ to equ.tic organisms m neighboring etea. Do not 
contlmitlltl water whMJ d~ng of M/UiP~Mflt w«<hw•tera. 

WtXIC~ TO ~NEflctAb ~~ANISMS I proucr I~ tgliiY. roxfcoo ee.s t:~:p'Oud to dittct rrutment on blooming 
crops or wfiKis. DO NOT apply this product or allow It to drHr to blootr'ing 
crop~ or wHds if bets .,, viSitinQ rht tfHttriQI'lt ~~res. 

~NVIBONME~ FA~fO~A~N ha active tnDillnr,loW: rc icol bf'Mq down rwd/ly In rht 
n1turef .nvironmen~c especially undet fJIA:eifn, conditions •nd at the 
concent111tions IPPIIed 11'1 trHtmsnn (uP to 0.5" dt7utlons In wmMJ. · 

SECTION 13, DISPOSAL CONSIDERATIONS 

PROPER DISPOSAL a Handling 1nd dl$poSIJI of pesticid• wastes, includlntJ ~ilJJ 
or rinu~ mu~t be in •"orutJna wtrh ,.(fetal t~Uilernentr under the 
Resource Constrv1tion and Recovety Act (RCRAJ. Alao ensure th.r the w1ste 
disposll b in cotrJI)/itnce with st11te and ltJcel ~ul•tloM which may lHJ more 
rtsaiWvl or atheiwise different from the RCRA teQuitnenrs. Do not 
conttminare WltM, food 01' feed. 

~CM INFORMATIO~ 
one of ihe prodUct mgredlents MB listed as hezardous waste chemlw$ under 

RCRA. 

SECTION 14. TRANSPORT INFORMAJION 

PROPER SHIPPING NAME: CA1rb1mate pesticide, ao/KJ, toXif.L!'·O.a., 6. ~~- UN2757, 
PG Ill, Volume in net pounds (U~J or tlloJ(IIJte!NtlonaJJ 
Limited Quantity. 

DOT SHIPPING lABELt Keep Awty Ftom Foodituffs 
FREIGHT ClASSIFICATION, lnuctieid~ Other Th•" Agtlcutrurl/, Dry, N.O.J 
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FJCAMt W 

SECDON 15. REGULATORY INEORMADON 

Y ~E~ ~~~ ~FOR~ON · P IS lOW l'n1~ • M!lingredient, I! 1 register~ Duticfdl 
CIIIW FIFRA ta~ul•tioM •MI II thwtfor• Ulmp_t from TSCA. 1.-11 other 
inll't irlgr«<l.nfl «e _. U.t•d c~oMI undN TSCA. 

SARA TITLE Ill, &1ctian 302 IEHS) tl_gredltntlz Nut lt~lfKI 
SARA mLE IU. Stction ~ ICERCLA & EH&J lngrtdllnU lRQ) & Nat lbr.d 

JiAM IJTl.E !A NQIFJCATIONS AM) !NEQBMAJION 

SARA 11TLE Ill • HAZARD CLASSES' A~ute HH/th HRM/ - •y,#• 
Cht'Qnic IIH/th HtiUfd • Wo • 
Fire H.nrd • •No • 

Page: ;rot J 
luw D•tt: 07/~3 
Su/HntdA: 09/T8/S2 

Sudd.n ReleUI Df Prusurt Hulfd • •Na• 
Reactivity HuiiTI • ·No· 

~~Ill· SECT1QN 313 BUPPUEB NO~ON ' 
iNii! a~ product 'omponena •r• e: SARA:itad ch~6 

Wt!· ~LATW:~NFORMATlON t• w (Ruaraoua Su6stan01 Lilts tJtndloC8ftJ (New JlllfY 
RTKJ: Sitbltlnct No. •0191. DOT No. •'757. 

SEtmON 16. OTHER INFORMATION 

HMIS HAZARD RATING- HEALTH: 3 High 
• FIRE: f S/i_ght 
• REACTIVITY; 0 Negligrble 
-1¥£: r 

NFPA HAZARD RATING- HWTH: 3 High 
• FIRE: 1 Slight 
- REACTIVITYJ.O Ncgligiblt 
• $pee. Hu.: rton 

MSDS IDENT1FICATION CODEINUMBER1 000047 

PREPARED IV~ IJW,t. of R,gulmryAHiirl PHOaiE: f3()2JB92-3D61 
SUPERCEDE8 MSDS DATED• 09/18/92 

DATE ANO nME Of PI\!NTING: 06/07/94 14144;31 

•HMJS PPEa F lminimumJ 

REVISION INDICATOR• Ch1nge ro • n.w MSDS fof'f'Mt /ANSI Z.4DOJ; minot tut 
r~vri;on~, retyped ten from MSDS d«td S/1 BIS2. 

PISCLAIMEH OF EXPBEssEP AND I¥PUEp W868ANJIES 

THIS INRJRMATION IS PROVIDED IN GDDD FAfTH 
JUT WITHOUT EXPRESS OR IIIPl/ED WARRANTY 
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Material Safety Data Sheet 
from Genium's Reference Collection 

Genium Publishing Ccxporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(518} 377-8855 

Formalin 

~~~N~~~~ ~ ~ 
DescrfpUDD (OrfgiD/Uses): Used as a clisiDfectant; as a germicide and fungicide for plants and 2 0 2 0 · 
vegetables; to destroy rues and other insects; to mmufacture phenolic resins (formerly used in home - -
construction but bmned in 1982), artificial silks. cellulose estm, dyes, orgmic chemicals, glass mirrors, Formalin Farmilckh)'de 

and explosives; in improviDg fastness of dyes. in fabrics; tamling and'prcscrving hides; and mordantiiig HMIS NFPA 
and waterproofing fabrics; also used in rubber latex applications and iD embalming fluids. H 2 R 1 
Other Desi:UtloDS: Formal; Formaldehyde Solution; Morbicide F 2 I 4 
Manufacturer: Contact your sapplier or distributor. Consult the latest edition of the Cht:mic.alwuk :ro~ S 2 
Buycs' G.uide (Gcnium nf. 73) for a JUt ohuppliers. •Sec scct.8 K 2 

·SECTIONt2~\INGREDIENTS AND•HAZARDS·••··········-···· ·/··•···-··· ... ·% ·••·· •·•···· -•• .. EXPOSURE .. LIMITS::···· 
Formaldehyde, • HCHO, CAS No. Q050.00-0 

Methanol. CAS No. 0067-56-1 
•See Comments in section 3. 
••Methyl alcohol may be absotbcd through intact skin, which contributes to 
overall exposure. 
Comments: See NIOSH. KIECS a..P8925000), for toxicity data on both free 
formaldetJyde gu and formaldehyde-in-water solution (formalin); see KJECS 
~~) for toxicity da1a for lhe methaDOl stabilizer component of 

37to55 

Oto 15 

OSHA PEL& 
8-HrTWA: 1 ppm 
15-Min STEL: 2 ppm 
8-Hr TWA Action Level: 0.5 ppm 

ACGUI TLVs, 1988-89 
TI.. V-TW A: 1 ppm, 1.5 mglm1 

TI.. V-S'IE..: 2 ppm. 3 mg!m' 

OSHA PEL& (SkiD-) 
8-Hr TWA: 200 ppm. 260 mg/m1 

15-Min STEL: 250 ppm. 310 mglm' 
ACGlli TLVs (Skin•), 1.988-89 

TI.. V-TW A: 200 ppm. 260 mg!m' 
TI..V-STEL: 250pm, 310 mg!m' 

:SECTI0Nti6LUPHYSICAV•:DATA::=•:::.::;:=<:.:•:•. :•·• :· :,:····· ···••·••:.·-•· ........ ··· · .. ;_:•_,/···.······.·:-.•.·•:>: /:.:·::•·::• .. :: -•···· .. :·:··.••· ·:·_···:··•·):< 
Bo~ PolDt: 2DSF (96"C) pH: 2.8 ro 4.0 (Buic) 
Mel~ Pomt: . <32"F (O"C) CA. VolatDe by Volume: 37 to 55 
Speclnc Gra'f'lty <BzO o:: 1): 1.0 1D 1.15 
Appearance and Odor: A clear, Wiler white liquid; with pungent, c:haracteristic, formaldebyde odor (detection level: ca 1 ppm). 
Com111aats: Commercial fcxmalin solutions c:ontain varying &Imunts of formaldehyde gu, methanol. md water. Ccmtact your supplil:r 
for the specifieations of lhe plUCbucd product; lhe physical properties listed are representative values for lhe common 37'1>-by-wcight 
formaldehyde-gu-iD-watenollltiou c:ontairring medlmolu a stabilizer. 

·SECTION'/4}tFIRE\JAND•JEXPLOSION ··:nATA- :•·•:::·••• .. ··:·:·-·· · .:•• .,_·•·6£t· , ······ .:.:: .•:,:;: 
Flash Point 122r (50"C)• I AutoigaitiDD Tempc:mure: 795"F (424'C), Fmnaldebyde Gas J ~ 7'1!·~ J UEL: 73~·· 

·~ for a fODDilin solutiou c:omaiDing 37'1! formaldehyde and 15'11 methanol 

E.xtfn&u1sb.ln: Media: Use dry cbemical., carbon dicWde, water spray, or •alcobol• foam to extinguish formalin fires. Use a water spray to 
cool fae-exposed contaiDcrs, ID Oush spills away from sources of ignition, and to dilute spills to nonflammable m.ixlures.. If free formalde
hyde gas is bumizl&, dizect ~fightizlg open1ions toward sroppiug the flow of this gu; use a water spray to protect petSODDel attemptiug to 
do so. Unusual Fire or Explosion Hazards: FomWin liquid itself presents a moderate fn and explosion hazard. The formaldehyde gas 
that can be evolved from work. operations is D.ammable. If the formalin solution is stabilized with methanol, like into ECOUDt tbe iDcreased 
possibility of~ asmci1ted wilh the mctbaDol vapor. Speclal Flre-fq:htlng Procedures: Wear aself-contai.Dcd brea!hiDg 
apparablS (SCBA) with a tun facepiece operared. in lhe ~maud or positive-pressure modi 
••Mixtures of air md free formaldehyde gas are highly flammable; lhe wide range of uplosibility is from 7 to 73'1!. Formalin is a combus
tible liquid. The Dash point of a 37'11 fomllldehyde and 0'11 methanol solution (a ~7'11 methanol-free solutionj is 18S"F (BS"C). The flash 
point of formalin solutions dcc:rcases as the amoUD1 of methanol inauses. 

:SECIION·.:'S~>REAC:riVITY. :DATA•••••· ...... _.· ... · ••:•. ·:··. · .. Y \: •·•>:•::·•····:•:•:;::.::···:.;:::•·-·:/·•·•··•:::\ 
FormaliD is stable during routme use and hmdling.lt cannot undergo hazardous polymerization. Formalin solutions can undergo a nanbaz
ardous self-polymerization to farm paraformaldehye. which precipitates out of solution IS an undissolved solid 11 the bottom of lbc CODtaincr. 

CbemJcallnccmpaUbWtles: Formaldehyde gu rucu dangerously wilh nitrogen dioxide, pe:chloric acid and ll1iliDe, md pcrformic acid. 
Atmospheric oxygen can oxidize formaldehyde to form corrosive fonnic acid, espcc:ially when the formalin solution is healed. Strong 
oxidizing agents and active argillic ma1e:ria1s IUCh as pheDol may promote unintended accidental polymerization reactions. Coadltlaas to 
A YOid: Avoid direct c:ontact with incomplb.'blc c:hemicals or exposure to sources of ignition. Always establish compatibility between 
formalin solutioDs md anotber material by testing small quantities of materials to rcplic:atc the expecrcd amditions of bulk opcrlliom. 
Hazardous Products of DecomposWoll: Toxic gases such as carbon monoxide can be produced during farmalin or fonnalddlyde fires. 
W ~ Formaldehyde taD Ract with hydrozen chloride under c:crtaiu atmospbc:ric coaditions to farm bis (chloromcthyl) elba', ~hich is 
widely m:ogniza! as a CODfirmed human carciDogen. Prevent accic!ental contact between formaldehyde md hydrogen chloride. 

~01 .. a-..---.o.,.-. My ___ ,.__ .. ,._. ................ 



No. 360 FO:RMAIJN 8188 

•SECTIONi~::/HEALTH··:HAZARD;.INFORMATION ···. >............... ······· ·:·:;:;.: ... :··· :·:::::.:·>::.:~.:::::::::·:::-:·.·:: · ...•••• ::.::.;::J:,.:•;.i·;<;.;;. 
Cardllorelllsltr- Farmaldehyde is classiflCd by tbe ACGIH u a group A2 (suspea.ed human) carciDOgeu; by Ule lARC u a group 2B 
(probable bWDIII} can:illogczl; md by lhe NTP IS a group b (~ly mlicipated) cm:ioogen. SWDIII&l'y of Risks: Farm&Jdehyde gu is 
iiri1ltillg to tbe eyes, DOIC, 1broal, ad ~respiratory tract (URl); coaghin& difficulty in breathiJ!g, pulmoncy edema, pDelmlallitis and 
evea dea!b C&D ftSIIlt from mhalaliou o high COIICQIIJ'atioDs. Skm c:oata::t with arong formalin solutions or with formaldehyde gu ba;e 
canscd primlry skiD irritali011.1Dgestion of formalin 10lations c:mses a:rrosive gastritis with a high likelihood of pc:rfcntion. Severe stomach 
paiD, IIIIIICI, wmitiDg, coma, IDd eYCD dCI!h C&D resa1t. Approximaldy 2 ounces constitute a mean Jetbal dole of 37~ formalin. Formalin 
solatioas splubcd iDto tbe eyes bave caUied aevcre iDj~ IDd comeal cl.amqe. Seusilive iDdMduals may develop I)'Diptoms from 110 
exposure tbat is u low u 0.05 ppm. Exposure at 10 to 2 ppm causes profuse tclrin~ bilming SCDSI.tion, IDd C:OIJBb; u C&D be 
tolera!ed for only a few minutes. Medk:al CoadiUODS Acgravated by Loag· Term : None reported. Target OrpDS: Skin, eyes, 
URT. Primary ED.try: IDhllmon, skin contact. The fonDaliD solution may co1111in methanol that em be absorbed through tbe lkm. Acute 
En'ects: Irritation of the CfC$. skiD, &Dd URT. ChroDk: En'ects: C&Dc:cr may be caused by c:bronic exposure to formaldehyde gas. Formalin 
IOJDtiOIIS &Dd rcsiDs that coataiD formaldehyde C&UIC acnsjtjzatimJ clmn.atitis Scnsjtjzetjon to formaldehyde has been reponed following 
chnmic low-level exposures resulliDg in asthmatic aymptoms after minimal:.exposurc. FIRST AID: Eyes. Immedi•trly flush eyes, including 
adcr tbe eyelids, gently batlbomughly with plc:D1y of l1UIDiJ!g Wiler for at least 15 minutes. Sldn. Rinse tbe aa wiZh water 1114 lhen wash it 
with soap llld warer. InhaJadoD.Ilem)ve tbe exposed person to fresh lir; restore and/or support his or her brca!hiDg IS aeeded. ~ 
qualified DCtica1 pencxmel "'minim oxygen as required. ~estion (applicable only to ICCidental ingestion of foimalin ICilutiODS, not 
applicable to formaldehyde giS): Never give myt!Ung by mouth to someone wbo is UDCODSCious or convulsing. Begin intmc:diatr dilation 
with 4 tl 8 OllDCeS of warer or milk. Get medical help (In plant paramedic, commlllllty) for an exposures. Seck K::t medical assistance 
far fmther treabD:Dt, observuioo, IDd support afll:r first U1. Note to physidau: Severe inhalation exposures (ca 5 ppm) my C&UIC palmo-
D&t)' edema. TJe&~meDt for acddt~~tal Digestion iDclad.es a gdric laVIge with water or saline until clear, followed by activated charcoal with 
A1iDe or IOrbital cathanis. Tmat cxposec1 penoa far IDiao-gap acidosis; monitor blood mclhaDol levels c:om:uneutly. The nipidly mctaiJo... 
1ized fonnic acid ~~~ira aaeotion: ~for acidosis and u.se dialysis to remove the formic acid. 

t 
f 

,,.J 

SECTION:::::::7;;·<'SPllil4''ii:LEAla+<AND: :uiSPOSAL PROCEDURES·.· :.···•··· ·· .·. .·.·:· .· ........... :.:. ........... · ·• . .:.· ..... ··•.: .. :..-·:· 
SpJJJ/Leak: Notify safety penoiiDCl, elimin•te all IOUICCS of ignition, provide .:!equate ventilation, md evacuate all DODeSSCDtial persoaueL 
Cle&Dap penozmel aeecl protedioa tgaizut lkiD c:oata:t with the liquid &Dd inhalation of its vapor (see seet. 8). Contain luge: spills &Dd 
c:oDect WUIC. Neatnlize lbe ~.ilk:d formaliD wiJh ~qaeous I:IJlmoDia or mix it with sodium sulfite. Wash the residues with dilute ammonia to 
eliminate vapor. ~tnmo from eatcriDg 11re1ms, surf~ee waters, waterways, wmnbeds, and sewers. Preplan for ~ency r=pouse. 
Waste Dlspaal: Consi4ern:clm•tioa. ~. ordc$tructioD ra!he:r thm disposal in alm1fill. Waste fcnmalizl ~be bumed in aa 
approved inciDcriJDr. A~ 1ID4fil1s may accept property neulrllizcd formalin solutions. Follow Fedenl, sUte, and local regulations. 

:] 

OSHA Desfpatlaas 
Listed as a specifically= substiDcc ('29 CFR 1910.1028). 
EPA De:slpatioas (40 302.4) 
RCRA Hazardous Waste, No. Ul22 
CERCLA Hazardous SubstiiDcc, R.epcmble Qu&Dti1y: 1000 lbs (454 kg), per the Clc.m Watt:r Act (CW A), Section 311 (b) (4), and the 
R.aourc:e CoDJcrvatiaD IIDd R.ecoveiy Act (RCRA), Secti011 3001. 

SECTION:::•·::8~ti:SPECIAL•'·:::pROTECT10N<INFORMATION•i>:O:f::.::·:::::,;;;::;\.:•:i:>:::i/};::\:i•\:i(f':?::::::/f.:J.t••tt::·•••:o:::<'':•••: =:::=:=:-::. 

GoJ:gles: Always wear protective eycglasaa or cbemical safety goggles. ~ spl.ashing of formalin solutioDs is possible, YoUr a run flee 
shield. Follow OSHA eye-1114 face-protec::tioo RgUlatioas (29 CFR 1910.133). Resplntor. Wur a NIOSH-approV'Cd rapir:a1or per Ge:Dium 
lefereuce 88 for lbe munnnm.ase c:oacaltnlioDS mdlor the exposure limits cited in section 2. Follow OSHA rapiniDr regalatioDs (29 CFR 
1910.134). For awgeucy or aoaroatiDe opetllioas (apills ar c:leaziDg ~vessels IIDd stonge laDks), YoUr au SCBA. WanUD:: Air· 
parifying rapiraJDn will11Dt pracec:t WOika1 iD oxygco-dcficialt atmospbc:za. Otber: Wur i.mpc:rvjous nitrile, batyl rubbc:r, or VitoD 
gloves, boots, lpi'OIIS, CJd g&IIDtlas, de., toJ: w:asive or proloa8ed akin COI!tEt. VenUJaUoa: lnstalliDd opetate gCDCft!IDd local 
exhaast·V'CDlilatiOD l)'lleJDS powczful euou to maiDtain aiJbome levels of formaldehyde below the OSHA PFJ.Itmdmi cirt:d iD sedion 2. 
Design all veotil.r:ioD l)'ltaaS to be c:q~Josioa proof in order to mini mire soun:es of ipjtion. Tbese recommcM•tioou apply to wor:t ccas 
wbere eilbc:r fonuldehyde gas or formalin 10luti0Ds ~ IIJed. Safety Statloas: Make emcrgcDC)' eyewash SUCiOIIS, aafetylquick~ 
lhowm, md washiDg fiCilitics &YiilabJc iD wort arcu. Coacwmluted Eqalpment: Coatact leases pole a special baz.ml; 10ft leases may 
absorb Uriti:Dts, IIDI1 an lc:mcl CODCeDI:riJc them. Do rtDt wear c:oatact lmses in my work Ire&. Remove contaminated clothil:ag &Dd laUDdcr it 
before ~ i1agaiD; clc:au this material from shoes IIDd cqaiJlmeut.. Other. DesigD Ill er~giDecriag .•Y~ZJDJ in a~ tbat '?lim'!';'!-? 
aourc:cs of igmtioa Such IS open flame, UDinsulatec1 beaters, ere. Electrically groUDd IIDd bcmd Ill c:oatamcrs &Dd eq~UpZDCDt used m shippmg, 
rcc:ciYD!g. m&Dufac::blring IIZid ampliDg opcralioDs lha1 iDvolve formaldehyclc or formalin to prevent static spms that could start a fire or 
eJplosion. Comments: Pncticc zoocl periODil bygit:Dc; always wash thoroughly ~using this material. ~void ~fc:ail~~g i1 ~your 
biiDdl to your mouth wbile e&JiDg, drlntiag, or IJIIDtiDg. Do IIDt eat, drink, or aDOke m my WOit cu. A void any direct COillaet wUh 
formaUD IOlusiODS or forml1dcbyde. 

'~ .i 

;SEGTJONtW!U:fiSPECI.Ali''iPRECAlJTIONS·'i:••AND•'•lCOMMENTS:::•.?:tt{?kHMl::::;,~,.;:.,.:,::;~{;f'·::::.:;::::'::O:•i:•,::;:::;::··••;••••••··••·'·•···•••··•··• ::.·:::: 

S~tion: Store formaliD 10latioas in iDsulaled. closed COIIt&iners iDa cool. dry,~~ aa tepUdc from o~ 
I£CDIS &Dd a1bliDc materials. The minimum IUJri&C IC.a:lpei&tliR required to rs;::t polymertt.moa ractiOIIS and lllbscqaem clcgradaDon of 
1bc formalin~ rqes from 83"F (28"C, or 37t, foimaliD CODtaillmg 0. St, meth&Dol). to 29~ (·2"C. ~ 37~ ~~ COD1&iDiDg 1St, 
methiDol). Special RaMUnziS~DraCC: Colltrollbe ~CDry of farmaliD 10lutioas. Protect fomaalia CODtamers from pb)'liical ~e. 
Before asiDg this mall:ria1 iD balk opcnliaD.s, tat aiiD&ll qU&Dtity of it to uc:enaiD its quality. Eazineerblc. ~Dtrok: FoD'"! r:stablisbcd 
atety proceclures d&lriDg lriDSfers of formal.ia. Commeats: Tram pc:noaae~ ~ wert w;ith f~yde m !1:5 are 1lJC and m proper 
emeqeacy rcspcmse. RCmove tmm furlber exposure aay WOlter who e~hibitS sagas of skm-ICIISltiZaJiOII zeactiOIIS. 

Trusporutlaa Data (49 CFR 172..101·2>-
Noae DOT Sblpplag Name: Formaldehyde SolutiDDs DOT lAbel: 

DOT Qass: ORM·A or Combustible Liquid m NOs. UN119& or UN2209 

•Formalin 10luti0Ds 'llfY in tbelr flash points md the capacity of their shipping coataiDers; the DC7I' reguJatioll.s wry 8CCOfdillgly. 

Rdemtces: 1, 2. 26, 38 14 86-94, 100, 112, 113 114,116 117 120 122. 
Judplall•lo lllalllillllllily fli:lfw r·rlllnil far~~- Prepa=l by PJ Igoc, BS -a,,...._.. ; D1it)". n-t-,lllllaa&ll......_c:aiYI 

DJ Wllsoo. CIH .... llba ............ flllllilllfl 'aa, a.iaal'llblilliq Cocp. Indus~ Hygiene Review: ..... .,........... I·----~ 
MJ Hardies. MD; W Sil~·ennm, MD •Ill .. _,. araallililJ fl u::llllfa...._ far llpplil*iaa • Medical Review: 

~.......s~arfar f4MI-. u 



CAT. NO. 2461 MATERIAL SAFETY DATA SHEl Formazin Turbidity Standard 
4000 NTU Asslstence, Conteet: HSDS DATE: 

OiANGE NO.I 
For 

RltUlltlrY Aff•1rl De•t. 
1'0 lox 917 MOl, lA SOil 0 

IIIII 227-,ZZ' 

HACH COMPANY 
PO BOX 907 

AHES, IA 50010 

Eaertency ltll,hlftl I 
Rocky Mounteln 'olsen Ctr. 
UOll Ul·S7U 

I. PRODUCT IDENTIFICATION 

PRODUCT NN£1 Fer•azln Tur~Ulty Stan~ar4 UIO NTU 
CAS NO.I NA OEMICAL NAME: Not a,.llcaDlt 
FCIRIIULAI Not a.,llcaOla Q£111CAI. FNIILV: Not .,,llcoUo 

II. INGREDIENTS 

H••••ethylenetetre•tne 
I'CTI <II CAS NO.I 101-tl-1 
TLVI Not datar•lftad 

for•ozlft l'ol)'lllr 
I'CTI <I CAS NO.I NA 
TLVI Hot lltlblhhld 
MIUARD: Mono k~•"" 

foraoUohydo 
I'CTI <1.1 
TLVI Cl 1.5,.• 

CAS NO.I 51-11-1 

SARAI NOT LISTEII 
PEL: Not dator•lnod 

SARA: NOT LISTEII 
PEL: Not tstiDlhhld 

SARA: LISTtll 
PEL& 1.75.,• 

MIUARD: luuootod eorolnoton vlo lfthllotlenJ ltroftl ltftlltl:rar 

De•lnorallzed llot•• 
I'CTI to Ill CAS NO.I 7752-11-5 SARA: NOT LISTEII 
TLVI Not anll•olllo PELs Net "'lloUla 
MIUARDs Nefti 

III. PHYSICAL DATA 

IITAT'Et U~uld AI'I'EMAHC£1 TurUd, •Uty IUI,enllon 0110111 Nona 
SOI..ILITV INI IIAlnt Mlnllllo ACIDs MloolDio OTHERs Not dator•lnod 
IOILINO !'DINTs -ue•c IIELTINO PT.s NA SPEC GRAVITY: 1.112 1H1 '·' 
VAPOR l'lt!SSUR£1 Nat dator•lftld VAP'OR IIOISITY lolr•ll: ND 
EVAI'atATION IIATEI I.U !£TAL COitltDSIVITY - AL._.I_I NOfta STEELs Nano 
IITABILITY: loa CoftUtlofta to Aweld 
IITOitAE l'ltECAUTIONis ltoro tllhtly .s .. od Jft • •••1, dry •11oa. 

IV. FIRE, EXPLOSION HAZARD AND REACTIVITY DATA 

f'LASH PT. t Not 1"Uea11lo I£THOD1 NA 
fl.AMIABILITY LIMIT$ - LOIIEit1 NA UI'PEits NA 
IUSCZI'TIIILITY TO II'ONTNEOUS IEATINOI N .. o 
IHOCit SENSITIVITY: Nofto AUTOIONITION I'T .1 ND 
!XTINIIUIIHINO MEDIAt Not onllulllo 
l'lltEIDI'LOSION HAZARDSt Hoy o•lt tiXlo f-1 In flra 
HAZAitDOUS DECOMP. l'ltODUCT$1 May ••It tnlc ,.,. .. of for•aUahydo, •-•nla, 

••"•" ...... u. oftd ftltroton .. u .. 
OIIIDIZEitt No Nfi'A CldiOI HOiltht 2 fl ... oUllty: I 1t01cthlty: I 
CONDITIONS TO AVOIDs HOlt, lltht, untoct with uldl:roro 

V. HEALTH HAZARD DATA 

1MII PIIODUCT MAV ~~ lrrltltlftl to oyoa lftd aklft, ond •oy .. uu llllrllo 
ek1n raeotlan. 

ACUTE TOXICITYs Muorotob toxlo 
ROUTES OF EX~UR£1 ln111tlen 
T~ OIICIANS1 kldftl)l'l 

attONIC TOXICITY! Not dltlr•lftld 
·ROUTD OF EXI'DSiaEs Not '•t•r•lnod 

TAitGI£1' -· Not dotoralllld 
CANCEl! INFOIIMATI!IMs An .lftlriUint of tills alxturo 11 1 ausnctod •arolftiiOft. 

aOUTES OF EXI'DSUitEs lnholotlon 
TAitGI£1' OIICIANSI ftiUl OIVItY 

DV!JIEXI'DSIJR£1 Mly IIUIO 1rrltlt1on If IYII, .SlorUc lkln rllltllft. If 
..,.ll..,ol, aoy ••u•• IIOtrollltooUftol lrrltoUon, kldftiY ••••••· 

MEDICAL CONDITIONS -AVATEII IV EXP'OSUR£1 AUorUoa or oonaltlwlty to 
llo-othY1111ototroal111 or forMUihY'I 

VI. PRECAUTIONARY MEASURES 

Awlld ••fttlot with oyoa llld okln. 

De net •r11t~1 aht tr nnr. 
Wuh tlloroutlllY •'tor llondUnt. 
PIIOTECTIVE EOUII'Mbn: •••~uoto vofttUoUon, 11• trodo 11111oa, dl01o10Dla 

lot .. tlovoa 

VII. FIRST AID 

EVE AND SKIN CONTACT: 1-odlataly fluoh oyoo with wotor for IS •lnutOI. ~. 

,hyslcllft. Flush akin with lltnty of water. 
INGESTION: Induce vHitlftl Oy oUctlnl flntor down thriOt. Ho .. r tho 

enythlftt lty •outh to en unconscious ltlraen. Cell lthYilclln. 

1-LATION: Ro•oWI to frolh olr. 

VIII. SPILL AND DISPOSAL PROCEDURES 

IN CASE DF SPILL OR RELEASE: Dilute with wotor. !'our down tho drain with 
IXCIII Wlttr • 

DISPOSE DF IN ACCOIUIAHCE .. IIITH All FEDERAL, STATE, Alro LOCAL REGULATIONS. 

IX. TRANSPORTATION DATA 

D.O. T. l'ltOPEit SHIPPING NAME I Not Currently RIIUlatod 
HAZARD CLASS< Not l"llcaUo ID1 NA 

I.C.A.O. PROPER SHIPPING NAME: Not Currontly Rttulatod 
HAZARD CLASS: NA IDt NA OIIOUP: NA 

1.11.0. PROPEit SHIPPING NAME: Not Currently lt11Ulotad 
HAZARD CLASS! NA ID1 NA GIIOUP1 NA 

x. REFERENCES 

11 TLV'1 ThroohoU Ll•lt Valuoa lftd lhliiiUl E.,01ura lftdlc01 for Ue& 
1•1t. Mtrleen Ctnftrlftll If OovtrMentll lnt1u1tr111 Hv'tltnlltl. ltla 

21 Air Conto•II\Onts, Fadarol 1t1111tar, Vol. i', No. 12, Thuradoy, Joftuor 
U, ltet. ,. Z55Z-zt85. 

J) ln·hiUII lnfor•stlen 
'I Taohftlcal jud••••t 
S> IARC Monotrlthl on the Evelultloft If the Ceralnttenlc llaks to tM•nw

World He1lth Orttnlzatlan CVolwts 1•42) Su••l•••nt 7, lta7, france. 

SAa.Aa Thll •r••vct 11nt•ln1 1 eht•ltll er ,,_,.11111 aubJect to ttlo ,,.,,.or 
r••vlr•••nt• 11 •ectlon .SJ! el Title Jll tl the Su~erfund Mend•ents an 
ltuuthorl:ratlon Act ol U8l end 41 CFR l'art 572. 

THE 1-.voTION CONTAIIED HEitEIN IS lASED ON DATA CONIIIIDED TO IE ACCiaATE. HOIIEV[R, NO WAIIUNTY IS Vll'ltf:$$£11 011 IMPLIEII 
111:8MDIIG THE ACCiaACY IF THESE DATA 011 THE ltESUL TS TO IE 08TAIIEII fltOM THE USE nEIIECII' • 

CCI HACH CO. 1"3 

PAIIII!: I OF 
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ULTRA SU&tti{ie 250 SMITH STREET, NO. KINGSTOWN, F~l 02852 

Telephone (401) 294-9400 
"r:J{,~ c::Ru.un.eh CompatHI" -------------------------'----------·------------------------------·----·---

MATERIAL SAFETY DATA SHEET -----------.. --------·---·-·- ------·------· -----------------------·---------·--------
D?lTE: 4/l3/92 HALOGENATED VOLATILES MIXTURE PAGE 1 

SECTION I PRODUCT IDENTIFICATION 
Cata~og Number: HC~-80: 

Ha:ogenated VGiat~~es ~:x~ur~ A: '00 ~g/mL in Methanol 

SECTION II HAZARDOUS INGREDIENTS 

Component ., 
'· LD5o RTECS tl 

methanol 

.:-.llyl chloride· 
bro~odichloromethane 

bromoform 
bromomethane 
carbon tetrachloride 
chlorobenzene 
chloroethane 
chloroform 
chloromethil.n~ 

dibromochloro~e~~a~E 

:~Z-dibromoethane 

d: .. hromomethane 
:~2-dichlorobenzene 

~3-dichlorobenzen~ 

~~4-dichlorobenzene 
trans-1~4-~ich!oro-?·-~ut~~
dl~~la~odiflua~o~e~~3n€ 

1~:-dichloroethane 

1.2-dichlcroet~ane 

:,\-dichlnroe~h~~e 

trans-1,2-dichloroeth~ne 

:~2-dichloropropane 

cis-1~3-dichloropropen~ 
trans-1,3-dichloropr~p~ne 

methylene ~hlcride 
methyl iodide 
!~1,1~2-tetrachlcroet~ane 
1,!,2,2-tetrachloro~the~e 
~~trachloroet~ene 

1,1~1-~~ichloroeth~n~ 

1~1,2-trichlc·~eth~nc 

t • j ~ h).OrQf"'t:1N•"' 

t~ichlorofluoro~eth~~e 
1,2,3-trichloropropa~e 

vinyl chloride 

........... ~-~ -- c ·.· -· -~ ... , 

., ..... -. ~-;. ~ -;. 
.-. .. /' , ... ·- .... --·- .:;. -
••• • • 1". -, 

":'"-~--I,· •• :· 

·,- :, - ·~·· ~· . ---~ 

.· ~ :·. 

~ :. :.; ... :. 7 -- ';. 
7:: . ·-; ~~- ·:: 
l: ··.• •· --... ... :-. 

·. 5-~~--60- ~-

~~ r.}~·t..: -o: -:. 
:. 00.:·:: -02-l 

7~,- G?-'2 
7<>-38-~ 

63':.•-20-.~. 

-.-. r.~-i- -:_ 

·..,'6 -"'-~--~ 

99.53 

0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 

-~ ... o~:: 
0.013 
•::. 013 
0. (.•13 

0.013 
r. f'l1 ... 
'J • ... .1 • ..J 

0.01.3 
1.). i.)13 

!).013 
0 .. 013 
0.013 
·~•.013 

r). 013 
').013 
0.013 
0.013 
0 .. 013 
i-.0~.:. 

·:_~! • r__. 1 :. 

"j. 0:3 
0.C13 
0.013 

12~900 mg/kg oral rat PC1400000 

64 mg/kg oral rat 
916 mg/kg oral rat 
1147 mg/kg oral rat 
<100 mg/kg oral rat 
1770 mg/kg oral rat 
2910 mg/kg oral rat 
N/A 
800 mg/kg oral rat 
i'UA 
848 mg/kg ora~ rat 
~73 ~g/kg oral rat 
140 mg/kg oral rat 
3738 mg/kg scu mouse 
500 mg/kg ot al rat 
~!/A 

500 mg/kg oral rat 
89 mg/kg oral rat 

725 mg/kg nral rat 
680 mg/kg oral rat 
200 rr1gl!·~g oral rat 
7536 mg/kg oral rat 
2196 mg/kg oral rat 
250 mg/kg oral rat 
250 mg/kg oral rat 
2136 mg/kg oral rat 
220 mg/kg oral rat 
N/A 
200 rng/kg oral rat 
8850 mg/kg oral rat 
5660 mg/kg oral rat 
1140 mg!kg oral rat 
4920 mg/kg oral rat 
!743 mg/kg orctl rat 
320 mg/kg oral rat 
500 mg/kg oral rat 

UC7350000 
PA5310000 
F'B5600000 
PM900000 
FG4900000 
CZ017SOOO 
KH7525000 
FS9100000 
F"A6300000 
PA6360000 
TX8750000 
KH927SOOO 
PA7350000 
CZ4500000 
CZ4499000 
CZ4550000 
EM4903000 
F"AB200000 
KI0175000 
KIOS25000 
KIJ9275100 
Kll9400000 
TX9625000 
UC8310000 
UCB310000 
F'A8050000 
PA9LISOOOO 
KI8450000 
KI8575000 
KX3850000 
KJ2975000 
KJ3150000 
KX4550000 
PB612SOOO 
TX9275000 
KU9625000 
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Halogenated Volatiles Mixture 

ULTRA s~ 250 sMITH sTREET. No. I< 

Telephone (401) 294-9400 

---------~?_~-~~~~~a~~~-----------------------·--------------------------------
MATERIAL SAFETY DATA SHEET 

--------------------------------------------------------------------------
DATE: 4/13/92 HALOGENATED VOLATILES MIXTURE 

SECTION III PHYSICAL DATA 
Appearance: liqui~ 

SECTION IV FIRE AND EXPLOSION HAZARD DATA 
Flash f't.: t~/A ···~;~::::;_,_~;c::~i::;J'? 

Extinguishing Media: Carbo~ dioxi~~, ~ry che~ic~! powder~ or water spray 

SECTIO"I V HEALTH HAZARD DATA 
Contains carcinogen(s) or cancer s~=~~ct age~t(s) 
ioxic; irritant 

PAGE 2 

All chemicals should be consideret h&?~~~~~s ~ tirect physical contact should be 
avoided. 

FIRSi AID: In case of eye or s~in cont~ct, flu~h ~ith copious amounts of water. If 
inhaled remove to fresh ;ir- g!v~ ~;ygen, ~i ~zcessa~y. Contact physician. 

SECTION VI REACTIVITY DATA 
Stability: stable 
Incompatibilities: strong oxidizers 
Hazardous decomposition products: ~~~ 

SECTION VII SPILL OR LEAK PROCEDURES 
Spills or leaks: Due to the sm.:-}1 ,,._;ar:-.:11;. ::.--.-u.i.-...·ed, :.piJ.ls or leak.s should not po::~ 

a significant problem. A leaking bottl2 ~ay ~e ~laced in a plastic bag and normal 
disposal prc,cedures followed. L:;. :•··· ,_: · .. ,,•r·J.c•-;; .~ •. :t:' i:J:=. .;,bsot·bed on vermiculite or· sand. 

Waste disposa~: Burn in a chemic~~ ~nci~~~~~~ 2quipped with an afterburner and 
scrubber. Observe all fed era:~ -::,·(.:, ':\•, e<; •• :: .J•c.=, · :, ~··-~~'. concerning disposal. 

SECTION VIII PRECAUTIONS TO DE TAKEN IN HANDLING AND STORAGE 
Use appropriate OSHA/MSMA a~proveo safety e~ul~ment. Wear chemical goggles, face 
shield, gloves, and chemical resis~an~ cl0thi~g such as a laboratory coat ano/or a 
rubber apron to prevent contact ~1t~ ~!-~~, s~i~, ~nd Llothing. Keep tightly ciosed~ 
and store in ~ cool, dry place. 

SECTIO"I IX SPECIAL PRECAUTIONS AND COMMENTS 
This material ~.hould Oilly be usH: t-,; t',··"·<· ;-.e:·:-.~ ..... ~ ·:.;·:.iro2d in the safe handlin;; of 
h~zardous che~irals. 

The above inforffiation is beiieved ~o j2 ~G~r~ct, but does not purport to be all 
inclusive. This data should be use~ 00~; ~s ~ gu;de in handling the material. ULTR~ 
SCIEHilFIC, IHC. shalJ. not be h~l.~ .•... :.:._, ·•.:;.-- ~";:i c;,,,.,.;c_;e resi.tlting from :-,.:,ndling or 
from contact ~ith the above produ:~. 
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~ A T f R I A l S A F E T Y 0 A T A S H E E i 
EM SCT::::NC[ 
A DIVISION aF E~ INDUSTRIES 
.111 WOOOCREST 

·CHERRY HILLt N.J. oaoJ't-0395 

l"!lCl"AitATYON Ot\'1"£ •••••••• -: 

!Nr ORI'!A lION PilON( NUHtl[R. ~ 
(bOCJ) 35't-9200 
CHEHTREC EM~RGENCY NUMBCR: 
1-800-"t 24-9300 

-··- --- --· .. 

ocr :?7. • s' 

, __ ....... ----------.. --------··-------------
I NFPA HAZARD RATINGS 
J 
I HEALTH ••••! 1 FLAMMABILITY ••• : 3 
I REACTIVITY : 0 SP~ClAL HAZARDS.: N/A 

SECTlUN J - GlNfKAL lN~OP.MATIUN 

CATALOG NUMBER(S): HX0293 HX029~ HX0296 HXOZ97 
HX0299' HXOZ99P HXOZ995 HX0300 HX0310 

CHEMICAL NAME •••• : HEX~NE 
TRADE NAME•••••••: HEXANES 
C.A.S. NUMDER••••: 110-5~-3 
!.HEHICAL FAMILY •• :: ALIPHATIC HYOROCAR!lCN 
FOR~ULA••••••••••: C6Hl4 
MOLECULAR HEIGHT.: B6.1B 
DOT SHIPPING NAME; N/A 
DOT NU~aER ••••••• : N/A 

SECTION 11 - HAZARDOUS I~GREOIF.NTS 
-NONf. OTHER THAN SPEC1FIED PRODUCT 

SECTION II!- PHYSICAL OAiA 
BOlLING POINT (C 760 MH HG).: 65C 
MELTIN' POINT (() ••••••••••• : - q~( 
SPECIFIC GRAVITYCH.z.o ~ 1)••••: 0.6603 
VAPOR rRESSURE •• (MM HC) •••••• : 175 20C 
PERCENT VOLATILE BY VOL (t) •• : 100 
VAPOR O~NSITY (At~:l) •••••••• : 3.0 
EVAPORATION RATE (BUAC~l) •••• : q.o 
SOLUDILITY lN WATER (~) •••••• ~ SLl~HT 
APPEARANCE AND ODOR••••••••••: CLEARt COLORlF.SS LIQUID 

CHARACTCRlSTit ODOR 

SECTION IV - FIRE 
FLASH POltn CF ). • • • ••.: -7F CCC) 
FLAMHA9LE LtHIT$ LCL =•: l•Z 
FLAMHA31E LIMITS UEL :.: 7.5 
EXTINGUISHING ME~IA••••: 

C02, DRY tHEHltALt FOAM 

t ~XPLOSION HAZhRC DATA 



(_) 

WEAP. SELf-CCNTAIN[O BR(ATHING APPARATUS 
FIR~ riGHTING PRoc ••••• : 

Hexane 

VAPOR CAN TRAVEL DISTANCES TO IGNITION SOURCf AND FLASH BACK 
FIRE t EXPLe HAZARDs ••• : 

-DANGEROUS FIRE AND EXPLOS10~ HAZARD 

SfCTION V - HEALTH HAZARD DATA (ACUTE AND CHRONIC) 
ACGIH TLV/OSHA PtL (TWA)•••••••= 

50 PPM (TWA) OSHA-PEL: 500 PPM (TWA) 
TOXICITY DATA••••••••••••••••••= 

-IHL-HMN TCLO: 5000 PP~/lOH ORL-RAT l050: 26710 MG/KG 
SYMPlOHS OF EXPOSUR~ ••••••••••~ 

-TOXIC UY INGESTION ANO INHALATION 
VAPOR INHALATtON tAlJSES lKRlTATlCN tf ~U~I\1. AND RESPIP.I\TORY PAS~A.L;F.St 

HEADACHEt OllliNESSt NAUSEAt CENTRAL NERVOUS SYSTEM DEPRESSION 
CHR~NIC OVEREXPOSURE tAN tAU~E SEVERE MERVE DAHACE 
MAY CAUSE IRRITATION ON CCNTACT WITH SKIN OR EYES 

MEDICAL CO~D• AGGRAVATED BY (XP: OAIA NOT AVAtLAnLE• 
~OUTFS OF ENTRY•••• ••••••••••••: INHALATION, fNGEST10N OR SKIN CONTACT. 
CARC1NUGEN1CITY••••••••••••••••: Stt COMMENTS, SECTION x; IF ~tO lNFORM-

ATJnN APPEARS, THE ~ATERlAl IS NOT LISTEO AS A CANC(R CAUSING AGENT. 
E~ERGENCY FIRST AID••••••••••••: 

GET ~EOTCAL ASSISTANCE FOR ALL CASES OF OVEREXPOSURE 
EYE~: IMMEDIATELY fLUSH THOROUGHlY WITH LARGE AMOUNTS or Wi\TER 
SY.IN! WAS~ THOROUGHLY ~!TH SOAP AND WATER 
lNHALATfON: REMOVE TO FRESH AfRj GIVE ARTIFltLAL RrSrl~ATION Ir 

BREAT~ING HAS STOPPED 
INGESTION: DO NOT rNDUCC VO~lTlNG; GET ME91CAL AflENT!ON 

SECTION Vl- REACTIVlTY DATA 
STASIL1TV•••••••••••••••·~ Y[S 
CCNOITIONS TO AVOID ••••• : 

-HEAfi CONTACT WITH 1CN11'1 nN SOURCF. 
MATERIALS TO AVOIO ••••••• : ( ) WATER ( ) ACIOS 
( ) BASES ( ) CORROSIVES (X) OXTOT7F.RS 
( ) OTHER (SPECIFY)-N/A 
HALAKOOUS POLVHtRlZATlON.: OATA NnT AVAILhDLE. 
HAZAROOUS OECOHrOS!TION •• : -COX 

SECTION VII - ENVIRONMENTAL PR~TECTION PROC~OURES 
SPILL Rts•'UN!iE: 

-DIKE SPILL; TAKE UP WITH A9SORBENT~ C~lTAIN~RilE fOR PROPER OISPUSAL 
~ASTE DISPOSAL: TO UE PERFCR~CC IN COMPLIANCE WTTH ALL CURRENT LOCAL, 

STAfF ANO FEDERAL REGULATIC~S. 

SECTION VIII - SPECIAL PROTECTION INFORMATION 
VtNTlLATION, RESPlHATORY PROTECTION. rROTEtTIVE tLOTHTNG, EY( PROTECTION: 

-MATERIAL SHOULD S£ HANDLED OR TRANSFERR~O 1~ AN APPROVfO FUME 
HOO~ OR WITH AU~QUATE VENTILATION 

f.1S OS-HXO 29.:3 f'AGE '!J. : 02 



PHOTCtTIVE GLOVES (~lTRilf• VITON OR [QUYVALCNT) 5HOULU g~ WURN 
TO rREVfNT SKIN CONTACT 

SAfETY GLI\SSf:S WITH SlOE SHIELOS SHOULD BF: WORN AT ALL II~rs 

SeCTION IX - SrfCIAL PROTECTION TNFORMAT!ON 
HANOLINt; e. STORAGE ••• .: 

-KF.F.r CONTAINER CLDSEO 
STORE IN A COOL AREA AHAV FROM IGNlTJON SOURtrs AND OXIDIZERS 
00 NOT BREATHE VAPOR 
DO NOT GET lN EYES 
AVO!D PROLONGED OR REPEATED SKIN CO~TACT 
00 NOT TAKE lNTERNAltY 
F.LECTRICALLY GRUUND ALL EUUIPP.lENT WHEN HANDLING THIS PRODUCT 
RETAINED RESIDUE f1AY HAf\C EI",TV CONTAINERS HA.ZARDOU~; tJSf: CAUTION! 

WORK/HYGIENIC PRACT!C.ES: WASH THOROUGHLY AFTER HANDLING. 00 NOT TAKE 
INTERNf\tlY. EYE WASH ANtJ SAFETY :;:~ltiP~ttUT SHOULD E!E REAOJIIY AVAILABLE• 

ScCYION X- _OTHEJI. !~ORMATION 

- ~o~~ENTS•••••••••••••••••: 
-TESTS ON LABORATORY ANIMAL~ I~OICATt ~AftRIAL MAY PROOUCf AnVFRSE 

MUTAGeNIC AND REPRODUCTIVE EFFECTS 

N/A 
RE\'lSllJN HISTORY•••••• ••• : 05/01/SJ, N/A 

OCT 21t •S7 
N/A = NOT AVAlLABL~: 

R£V. R/R7 

MSDS-HX0293 PAGE # : 03 
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Materilll Safety Data Sheets CoUection: 
Genlum Publishing Corporation 

1145 Caial yn Street 
Schenecrady,·NY 12303-1836 USA 

(518) 377-8854 

Sheet No. 397 
n-Hexane 

Issued: 8183 Revision: C. 8189 

11.Heuue Descrlptioa: ,...Hex,m: is cbe chief c:onstiaJcnt of peaoleum clbcr or liqroin. Used co dcrcmiDe &he n:friCtive R l ~3• 
0 index ofmiDcnls; md a amcraJrYn:placc:menlin thermometers (usually wilh blue ornd dye). I 3 

Other Deslpatioas: Nmmal-be.xme; CJ:iM: CAS No. 0110..54-3. . • . . S 2 
Manufacturer: Comact your supplier or distribuiDI. Consult lhe latest Cht:micalwed B~rps Gllitk (Genium ref. 73) K 4 

for a suppliers list. NFP A 
CoDUDents: See MSDS Collet ion, No. 397 A. for isohexancs. HMIS 

OSHA PEL Toxiclty Datat 

H 1 
F 3 
R 0 
PPG• 
•Sec. a 

8-hr TWA; 50 ppm. 180 mgJm' 
ACGIH TL V ,1988-19 
TLV-TWA: 50ppm.180mg/m' Human. iD1Wation. T<;,.: SOOOpprn/10 min 

Rat. oral. LDJD: 28,710 mg/kg 

• •·Hcuac is Ibis pn:xiDct'amajorcnt 1 mm; boweYcr, pouible cm•rnNN• an: ocbcr isancn ol bamc, C, 10 C, sataraled bydroc:arbau, C, 10 C, olefinic 
bydrocabaas, mad IJ'CIIIWic bydroccboas. 
t See NIOSH,IlTECS (MN927SOOO), for addilioml dw wilh rr:Jrn:nc:a 10 n:produaive, irril.atiYc, md IICIII'Oiogical effecu. 

Section3~_Pbysic:31Data?i<:<·<-·•····•·•· >:···_.··_.·.·•·········• >>•• • .± .,l~··•·· • ..,~•·· x·:)?•• ······ ·-···· ·• ••·•····•· • \./ •.··· 
Bollhlg Poblt: 156.11 "F (68.95 "C) Molecular Weight: 86 g/mol 
MeltlDg Point: ca -139 "F (·95 "C) Spedfk Grarity ~0 = 1): 0.66 at 68 "F (20 "C) 
Vapor Pnsare: 124 rmr 1168 "F (20 "C) Water Solubility: Insoluble 
Vapor DCDSUr (Air= 1): 3.0 

Appearuc:c Uld Odor: A clc:u, colorless, mobile, volatile. flammable liquid: a mild bydroc:cban odor. 

Section ·4~i:'~.~-·~p~O$i<»ll :J:)atll";:;,;:;: ::.t??t · • · . •:, •• ':': J .: •:?:o: ::.·•n:·t:(:··••·•-: ·:. : ... :: :.:::. ··•::.:(····•)):,:, :•·< · i<>· ,_:;:_ . .):::::·. , ... · · ·· · 
Flash Point: -22 "F (-30 "C) CC 1 Autolgnltioa Tcmpcnture: 473 "F (223 "C) I LEL: 1.2% v/v I UEL: 811. v/v 
Ext1DguJshiDg Media: Use carbon dioU:k (CO,). foiDIS.,· or dry c:bcnicaliD put out lt-beunc fn:s. Never dUeet solid SttemiS of WllCZ imo 
~laming pools of liquid liDce Ibis c:&DICG:r and spread rbe fin:. Use water IJOYIID cool fin:-ctpascd ~prevent dangerous pressure rise 
ard/or tupeure, disperse Yl:pCD, md Bush unignited spills away from sc:nsilive exposures. 
Unusual Fire or E:a:plosloD Bauds: ~t-HeuDC is a •cry flammable. volalile liquid which burna like gasolme. It rqresen~S a dangerous fire and 
explosion hazard. SiDce i1 CY'ipOI'ala quickly. the rauhin& demc:r-&han-U npan Qll flow akJu& ~ collect in low-lyq or eucl.ased areas 
Jib sumps IIDd utility 1'0CIIDI, JUCh distant 10urces of ignitian, md flub bd: ID the oriPW liquid. 
Spedal Fll'e·fl&btlllg Procedures: Wee a self4mtained brel1hiDg apparl1llS (SCBA) with a full facqriece opc:ri1Cd in the~ or 
positive-prasuR mode. 

section's. ·R~diVity::nata·•;::::;::;••.::;•n•:•r,··•·•:<O::\:::..,;:: .•••. :.: .• \>·•·~:s:.)•i?·······• . ...:\ .... :::::,::).J•::\\ ... :..:.: .. ; • .-.:.;;:._:: . .,; .. ,.:::::::.;::.:.- •. :::.·•:.::::•.:•:.::.:::.-:::?.\:.:.::•:nf::i'•·t:.:.;:.::. •> ... , 
StabWty/Polymertzatlon: 11-Heune is stable 11 room tempenJUn: duriDg routine operations. Haurdous polymerization cannot occur. 
Chcmk:allllcampatlbWtits: 11-Heune can tuCt violr:nlly wilh amng oxidizing ap:rus. 
CoJtclltlons to A wid: Never upose Ibis liquid co any igJJilion sourc:c (bca1. spc-b, open flames, or uninsulaud beating elemerus). 
Hazardous Products or Decomposition: Thermal oxidalive degradation of 11-bexme c:m produce carbon dioxide and toxic carbon monoxide 
(CO). 

. ------·-·- -- ----- ·---- . ·····--· 
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No. 397 11-Heune 8189 

Cardoogellk:lry: Neirhc:r che NTP, IARC. nor OSHA lists n-hexme as a carcimgen. 
Summa'! or Rlsks: The meubolic products of in Yivo_ partial oxidation of n-he:une include 2, 5-bexmeclione. This metabollie is me most highlly 
neurotoXIc: compoUDd fonued from n-bexme. Occupational expo~ 10 11-hexme are as.socialed with chronic neurcoro.Jtic d&mqe to the c:crural 
nervous system (CNS) md the pex:ip.'leral nezvous system (PNS). The effects are not permanent; Gcnium reference l 00 no~ lhat recovery from 
neuropalhy is UIUilly complete wilbin a year aftc:r che exposure. Melhyln-butyl ketone (MBK) (MSDS Collection. No. 425) produces lhe 
neurotoxic metabolite 2. S-bcxadione in even greater quantities thm the n-hexme. Prevent simultaneous exposures 10 n-hexme and MBK. 
Genium refrzence 89 Data: " ••• c:oucurrent exposure 10 methyl ethyl bume, md ~ibly other chemicals or drugs •rhich boost liver oxidative 
mechmisms., reduces the time for ueuropa1hy 10 appear as a result of exposure to both 11-beune md MBK." Mcdlcal CoodJUoas Agra1'aled by 
Long-Term Exposure: CNS IDd PNS disorden.. vision dcfeets, and memcny dinUnution. Target Organs: Skin. eye.s, CNS, PNS. Primary 
Entry: lnhalatioa, slcin contact. Acute Effects: hriwion of eyes, nose. md upper respiratory tract (URT); dermal c)1hema (almormally red skm, 
from capilli!')' congestion), edema (ahoonnal acccmulation of clear, watery fluid in body tissue). IDd vesiculation (blistering). Aa1te i:nhalation 
causes headache, dizziness, DI1ISC&, narcosis, and coma. High concentrations may act as asphyxiants. Chronic Etrec:ts: Anorexia. nausea, weight 
Jou, malaise; mmcular weakness, pain. and spasms in exlremities; neurotoxic effects like sensorimotor polyneuroplllhy, genc::aliz.cd polyneuropa
thy, md other degem:n.tive changes in lhe peripheral nervous system (PNS). 
FIRSI' AID 
Eyrs: Flush i:mmediarely, including under lhe eyelids. gently but thoroughly with floodmg IJDOUIUs of running warc:r for at least1S min. 
Skin: AfTr.r rinsing affected area with flooding amounts of ~'lle:r. wash it with SOip and water.IDhaladon: Remove exposed pcnon10 .frcsb air 
and support brea1hing as needed. Have a qualified medical personnel adminsister oxygen as requircd..IDgcstion: Nc:ver induce vomiting! Severe 
aspiration hazard c:xisiS. Ifvomitina oc:curs spontaneously,lowc:: victim's head 10 the knee level. Never give 1!1)1hing by moulh to mun.c:c:mcious 
or convulsiJJ& pet'ICII1. Adminisrer ICVUa1 ounces of edible oil to drink. 
After ftrst aid, RCt appropria!e ID-plallt, paramedic, or community medical attention and support. 

Section·7 •. Spill~lak;'andDiSposa1Procedures.···,,· , .. ·· .·· /'':•···· > __ .:. > ,_.,,_ .. ::.,,,,_ .• _,,_._, , •. ,,_ ··.. :£> 1····:,_··,'·•••-/ .••.•..• ·) 
SpllJ/Leak: DuigniiNi praaia a n-Mzane spill t:l»>lrol and cDiUIJUm.e4S~~re plan (SCCP ). When a spill occurs, notify safety personneL 
evacuate unnecessary pcDODDCl. climinale heat md ignition sources, provide maximum explosion-proof ventilatian. and implcmeni che SCCP. 
Cleanup pc:rscmnd should wear fireproof pc:sona1 protective equipment (Sec:. 8). 
Disposal: ConiaCt your supplier or a licensed con1racror far detailed recommendations. Follow applicable Federal. 5&ate. and local regulations. 

OSHA Dcslgutloas 
Lisled as an Air Conraminant (29 CFR 1910.1000, Subpart Z) 
EPADeslgutloas 
Assigned the RCRA Haz.rdous Was~ No. D001 (40 CFR 261.21, Ignitability) 
Assigned as a CE.RCLA Hazardous Substance (40 CFR 302.4), Reponable Qumtity (RQ): 100 lb (45.4 kg) 
SARA Extremely Hazardous Substance (40 CFR 3S5): Not lisled 
SARA Toxic Chemical (40 CFR 372.65): Not listed 
Section 8. •Speciat:PJ-otectioll::Dat.a'••'''?'''>-,,,, , _ _.,,,,_,, .•. ' ,_,,, .• ,,,,_.,,,,,, •. ,._,,,,, .. , ,,,,.,., •• ,,.._,•<•·:::•,,,., · '· ·:· .. : -'"""="•••: ... !••,·••••}<·•. :::.<,::::-.:.,,.,':\ _.,,,,\',-.••/•: •• ,,,,· ... ,, '<·•,.::: ·•· ., ·. · , •.• 
Goggles: Wearpotedive eyec1&ues or c:bcuUcal safety r;oggles, per OSHA eye- and face..protec:lion reguluions C:Z9 CFR 1910.133). Where 
splashing is possible. wear a fuD fJCZ shield. Respirator: Wear a NIOSH -approved respiralor if DecessaJY. Follow OSHA JUpirator regula!ions 
(29 CFR 1910.134). For emaJtDCY orDOJirOutine operalions (spills or deming tw:torvesscls and IUII'ale tanks). wear an SCBA. 
WlrlliDg: Air-parifyi:ng RSpinlon do 1101protect wmkm in oxy,en-deficieDt atmospheres. Other: Wear impervious J]oves, boots, aprons. md 
&amulc:ts to prevail skiD CODJICL Vntnatioa: Provide 1encral and local explosion-proof vauilation systems to maimain airborne c:oaccnttatious 
below the OSHA PEl..lta:Ddard (Sec. 2). Loc:a1 exhaust ventilation a prefc:m!d siDce itpiw:Dts c::mtaminant dispc:l~aniniD the work: area by 
elirninatin& it at ils source (Gezlium ref. 103). Safety Stations: Mike nailablc in the work cea cmer&CDC)' eyewr.h stations. safety/quick~ 
showc::s, washin& fac:ilities. IDd property serviced f:ae extinJUisbers. Coatamlnated Equlpmmt: Never wear contact lema in tbc wozk area: 
soft lenses may ablarb. and all kmes conc:entnte, irritmts. I...aunder cantaminaled dotbing bc:fore wearMg. Rcmaore Ibis material from your shoes 
md equipment. 0tJar. Pr!:pii(C!!M'1!t IDd pcrioctic medical CXIIUS focusin& OD tbc skin JJd tbc CCIIInJ. DCrWUS systcm are advised. 
Commeats: Never cat, drink. or anote in work areas. Pr8ctice pxl penoaal hyr;icae after lllizla Ibis marc:rial. CS]z:ial!y bc:fon: c:arinJ. ~ 
smolcin&. using tbc &oik:c, or aw1Yinl c::aanelics. Handle lhis flammable. volalile malcrial wilb appropiale caution. 

:~~~!:=:~~=~==:~~i,~.··~·~~;~;;:~::;:;=:~~;;:::;::i,r::::::!·· -··.-.. , 
ancl incompaiblc c:brmietls. Prorect lbese c:onrainers from physical damqe; lhicld ~ &om ctirecl llmli&IU: . . . . . 
Engllleerlac Colltrols: To Jft"all static spcks, clcdrically pound ad bond all c:onwnas. tank em. md JliPCS used m shipping. recaYJD&, or 
transferrin' operalions in pcoduc:lion and lfOriP areas. All elec:tricaliCI'Yiccs. including lights. must be apakpioc•f. 

Trusportation Data (49 CFR 171..101-2) 
DOT Shlpplq Name: Hexme IMO Shlppblg Name: Heune (aNI ils isomers) 
DOT Hazard Class: flammlb'lc liquid IMO Huard Class: 3.1 
DOT ID No.: UN1208 IMO Label: Flammable liquid 
DOT Label: Flammable liquid IMDG Packagl.ag Croup: D 
DOT PKbgi.Dg Reqlllremelats: 49 CFR 173.119 
DOT Priaglac Ezceptloal: 49 CFR 173.118 1 

• 
MSDS Colkctio11 RefcreDCG: l, 6, 7, 84-94. 100. 116. 117, 119. 120, 122 • • . 
Prepared by: PJ lgoe. BS; IDdastrial Hygiene Revinr. DJ Wtlson. CIH: Medical Renew: W Silvc:rman. MD 
c.,.;p&OIIIJ.,.a..-........ c:..,..;..,_,.-.iol_•..,.-..--~ ...... fo~~-~-........ el~---~= ____._ .. ___,_~._~__..-....... -• .. ,...._et_.~a..-......,..c.,..;.-----· I --·T r--·~.:.,,__._......,;. .. __......_ .... ,._..-.......... --- I • ....,..w., .... _,._,_ -or-- . ... 
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Hydrochloric Acid 

from Genium's Reference Collection (It\ HYDROCHLORIC ACID 
Material Safety Data . Sheet <iP 

Genium Publishing Corporation ~ (Revision B) 
1145 Catal~ Street Issued: October 1977 

Schenectady, NY 1 03-1836USA· GEMuu PUauSHINO cORP. Revised: November 1988 
(518) 377-8855 

Material Name: HYDRocm..DRIC ACID 

Description {OrlgiDIUses): Used in the production of chlorides; iD refining ore in the production of tin and tantalum; 
tor the neutralization of bases; for pickling and cleaning metal products; for oil- and gas-well treatments; and in removing 
scale from boile:rs and heat-exchange equipi:ncnL 

HMlS 

NFPA 

Other Designations: Aqueous Hydrogen Chloride; Muriatic Acid; HCl!lJ,O; CAS No. 7647-01-0 H 3 R 1 
F 0 1 4 

Manufacturer: Contact your supplier or distributor. Consult the lates1 edition of lhe ChemicDlwed ~PG~ S 4 
Buyers' Glolide (Gcniumref. 73) for alistofsuppliers. •See secL g K 0 

SECTION<2JINGREDIENTS AND HAZARDS < '<- , < %' ·:·:< ._,. , EXPOSURE- ::LIMITS: ·.·•'·. ·· 
Hydrogen Chloride, CAS No. 7647-01-0 

Water 

38 or Less OSHA PEL 
Ceiling: 5 ppm, 7 mgtm' 

ACGm TLV, 1988-89 
Bal&Dce• n.. V -Ceiling: 5 ppm, 7 J!Jf/m' 

Toxicity Data .. •Impurities such as iroD, chloriDe, and traces of organic maaer may be 
present in small amounts, depending on the grade of acid. 
••See NIOSH, KIECS (MW402SOOO), for additional data with references to 
reproductive and mutagenic effects. Continue to monitor NIOSH, KIECS 
{MW40300000), for toxicity data on hydrochloric acid itself. 

Humm, lohalation, t.e;.,: 1300 ppm {30 Mins) 
Rat, Inhalation, LC-'J: 3124 ppm (1 Hr) 
Rabbit, Oral, lD.,: 900 mglkg 

BoWng Point: rJ:T"F (109"C) (20.22$) Moleclllar Weight: Not Applicable 
Melting PoiDt: -SS"F (-6S"C) (20.69$) SolubWty iD Water (9'): Complete 
Vapor Density (Air= 1): 1.26$ Speclfk Gravity ~0 = 1): >1 
pH: StroDg MiDc:nl Acid CJi, Volatile by Volume: Ca 100 
Appearuc:e ud Odor: A clear, colorless-to-ligb1ly yellowed, fuming liquid; sharp, pungent, chmc:tcristic, irritating odor of hydrogen 
chloride gu. This odor is de~ec:table 111 to S ppm and becomes unpleasant and iiritatiDg at S ID 10 ppm; however, the odor serves as a good 
warning property. . 
Commuts: The specific pbyaical properties of aqueous hydrochloric acid solutioas v.ry with tbe amoWlt of dissolved hydrogen chloride 
gas. Hydrochloric acid. farms a ccmstmt boilillg azeotrope (a mixture of hydrochloric acid and water that behaves like a siJigle substance in 
lhat its vapor bas the same composition as the mixture itself) with water (at22TF or 109"C) that contains 20.22$ hydrogen chloride md has 
a density of 1.096. Boiling waU:r or szrougcr aqueous sol.lltions results in the Joss of eilher component until the constant boiling acid is 
produced. . 

Flash Point and Method Autoignitioo Temperature • • • • 
~Media: •Hydrochloric acid solutions do not bum. Use extinguishing agents that will put out the sunouud.ing fire. Unusual 
Fire or ExplosiOD Hazards: Use a wa1er spray to cool ~sed containers of hyd!ocbloric Kid to preVCDt ruplUrc$. Explosive hydrogen 
gas can be produc:ed by the I'CICtion of hydrochloric acid with metals such as iron. Neutralize spilled hydrochloric acid with 1imesunu:, a1ab::d 
lime, or soda ash ID minimize die possible gcucruiOD of hydrogen gas. Special Flre-fl&htlne Procedures: Wear a sclf-contaiDecl brcalbing 
apparaiDS (SCBA) wi%b a full facepiccc.openled in the pressuro-dcmmd arpositive-presmre mode. Special neutralization proc:edures, if 
applicable, i:Dclude lbc applii:alion of~ basic substm:es such as soc1a ash or s1aktd Jimc. 

:SEGTION}'::SA:i'iREACTIVIT¥o::::::DATAt/:t::t{,:\'::,,:,:;::,:(:::::tt:u::=::::::=-:;::::::/}:):'f'i::\i\):)::;:::=::,::;:::;::::;:::='::::.):(i¥:::\:i:(ti('):,:::='t:::;::::,:}:.'.:'L::::;::.:,:< 
StabWtyiPoJymerizatfon: HydrochJaric acid is stable in closed containers durixlg routine operations it room te~. Hazudous polym
erization canDOt oc:eur. Chemka.IIDcompatlbllWes: Hydrochloric acid ra:ts dangerously with acetic anhydride. 2-amiDOctbanol. CliiDO

nium hydroxide, calcium phQspbide, c:hlmosulfonic acid, ethylene diamine, ethylenimine, oleum, perch1oric acid, &-propiolactoae, propylene 
oxide, silver perchlorato IIZid Cl1'boD tea'lcllloride, sodium hydroxide, sulfuric acid, uranium phosphide, vinyl acetate, sodium, aud mmy 
carbide compoUDd.s (Gc:uinm.zc!. 84). This maiCrial is a strong millen! lcid that is very Raetive with bases. Coadldoas eo A .old: Avoid 
exposure co .incompatible ~b=icals IDd to any other material wbose compatibility with hydrochloric ICid or iiS vipor bas DOt yet been 
established. The corrosi~ action of hydrochloric a:id on most metals em libcrarc cxtraDely flammable/explosive hydrogen gu (H,); piping 
systems and containment systems must be chosen carefully. Hazardous Products or Decomposltlou: During fires hydroc:hlorU: acid may 
decompose by ructing with CCZ1IDl metals CD produce very flammable and explosive hydrogc:D gas (HJ. Siguific.lnt amounts of hydrogen 
chloride gas (HCI) ue givt:D otr at mom temperature; the rare of this gencradon inacases as Chc ~ and the sttellgth (1 t;) by weight 
of HCI in ~0 increue. Commqts: Reactions between hydrochloric acid and cyanides, sulfides, and formaldehyde, will produce cxtremcly 
toxic hydrogen cyanide (HCN), hydrogen sulfic!e (H 2S), sulfur clioti:le (SOJ, and bischloromethyletber, respectively. 

~OI .. oa.........,C.,..... 
A117-aol __ ,._ ...... ~ ....................... 



No. 30A HYDRoon.oRIC ACID 11188 

SECTION ,,:6;.;:=:=,HEALTH: HAZARD INFORMATION·· 
Cardnogen.lclty: Hydrochlo~c acid is DC?t lisled as a carciDogen by the i'ITP, lARC, or OSHA. 
S~mmary or Risks: See ~um IDCl~al ~SDS 30 for details of the ~~th effects of hydrogen chloride gas. Hydrochloric acid solutions 
~ generate hydrogen chlorid~ gas WJth ~ 1ts health effects. TheS;_C are Imtating Ul the skin, eyes, and mucous mctnbranes of the upper res
p1Rtory trac~ (URT). The seventy of eye mJury troz;n splashes depeii~s UJJ:On quantity, concentration/strength, aDd d·lll'8tion of the contacL 
Permanent vuual damage has~~ In~stion of ~ydrochlonc .•ad causes corrosion of the mucous m:mbr.mes, esophagus, and 
stomach, as wdl as nausea. vomumg, iDtense thirst, and dianhea. Eros1on of exposed teeth may occur. Circulatory c::ollapse and death are 
possible. Medl~ ~ditioas ,A£gravated by Long-Term Exposure: None reported. Target Orgaas: Skin, eyes, URT. Primary 
Entry: InhalatiOn, skin contact. Acute Effects: Corrosive skin and eye burns, tissue damage, and severe irritation of the URT. Chronic 
Effe~ts: None reponed. ~AID: Eyes. f:mmcdialely flush eyes, including under the eyelids, gently but thoroughly with plenty of 
runnmg water to: at least 15. mmules. Skin. Rinse the affecled area with flooding amounts of water and then wash it with soap and water. 
Remo~e contammaled clothing _under a s~ety shower. lnha~a~lon. Remove the e~posed person to ~sh air; restore and/or support his or her 
breathiDg as needed. Have qu~ed med!cal ~el admm1ster oxygen as requircd.lng~on. Not likely. Should this type of exposure 
occur, and the exposed person 1S responstve, g1ve him or her 2 to 3 glasses of water, then milk of magnesia or limewater 10 drink. Do not 
induce vomiting. Spontaneous laryngeal spasms can occur. Never give anything by mouth to someone who is uncotlScious or convulsing. 
~et medical belp (In plant, _paramedic, commUDJty) for alJ exposures. Seck prompt medical assistance for further treatment, observa
tiOn, and support after first lid. Note to pbysidaD: Treatment for respiratory effects following iDhalatioa of hydrogen chloride gas includes 
using a 5~ .sodium bicarboaate solution as an aerosol; maintainiDg a proper fluid balmce .(diuretics may be useful); and decreasing the in
flammatory response of tbe l1111gs by administering steroids on a short·tcnn basis (2 104 days). Severe inhalation exposure requires 
hospitalization and observatioa (72-hour minimum) for the delayed onset of pulmonary edema. Serial chest X rays md respiralory support, 
including intubation, may be required as an early interVention. 

SECTION:<7;;:::SP1LU=\=LEAK, · AND DISPOSAL PROCEDURES · 
SpDJ/Lealt: Notify safety personnel, evacuate UD.Decessary personnel, eliminate all sources of ignition immediately (hydrogen gas may be 
generated), and provide ldequatc ventilation. Cleanup personnel need a full set of proleetive clothing, includiDg a self-a>ntained breathing 
apparatus (SCBA). Smalllpills and residue CID be covered with an excess of a mixrw-e of soda ash and slaked lime. After neutralization, do 
not flush waste directly to a sewer or into lakes, ponds, or streams. Waste Disposal: Contact your supplier or a lia:nsed contractor for 
detailed n:commcDdatioas. The allowable concelltration of neutral salt in lhe effluent dischzrge is apt to be regulated; study and follow 
Feden1, Sll1e, aDd local zegulatiom. Consider saving lhe waslc hydrochloric acid for use as a neutralizing agent duriDg cleanup operations 
of basic IDI1Crials. 
OSHA Deslgnatioas 
l..isted as an Air Contaminant (29 CFR 1910.1000 Subpart Z). 
EPA Deslgnatioas ( 40 CFR 302.4) 
CER.CU Hazardous Substance, Reportable Quantity: 5000 lbs (2270 kg), per the Clem WaJr:r Act (CW A), §311 (b) (4) 

<SECfiON/8$\SPECIAlf'::PROTECfiON .. ·JNFORMATION/::::\:?:':::·':,:.·:·>T:S:::77:= ·==.·:.,, .. ,.·· :.,=:: '?::,:: ,•, 
Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shield. Follow 
OSHA eye- and face-protection regulatjoas (29 CFR 1910.133). Respirator: Wear a NlOSH-approved resp.iralorper Geniumrefemx:e 88 
for the muimnm-use conceotrations andlor the exposure limi1s ciled iD SCGt.ion 2. Follow OSHA respirator regulations (29 CFR 1910.134). 
For c:mergency or nonroutine opc:ntions (spills or cleaning reactor vessels aDd sunge tanks), wear an SCBA. All respiraton must be acid 
resistant. Want~D:: Air-purifying respiraUlrs will NJl protect workers in oxy~ficient atmospheres. Other: Wear impervious gloves, 
boots, aprons. gauntlets, etc., to prevent my contact with this material. All clothing must be acid resistant. Ventilation: InStall and operate 
gCDeral and local maximum-explosicm-proof ventilation systems powerful enough 10 maintain airbome levels of hydrogen chloride below 
the OSHA PEL ciled in section 2. Local exhaust ventilation is preferred becaDse it prevents dispersion of the contatniDant into the general 
work area by elimiNting it at its source. CoDsult the lalest edition of Genium reference 103 for detailed recommen1latioDS. Make ventilation 
system ductwork and exposed fan components acid resistant. Safety Stations: Make emergency eyewash SlltioDS, safety/quick-<II=ch 
showc::rs. and wasbing facilities available in ViOIX mas. Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may 
absorb irritants, ID4 alllemes CODCC:Dirlte them. Do 1101 wear contact lenses in my woik area. Remove contaminated clothing and launder it 
before wearing it agam; clcaD this malerial from your shoes and equipment. Other: Design aU ·engineeriDg system~ 10 be acid resistant and 
explosion proof (hydrogen gas may be acc:ideutally generated). Comments: Practice good personal hygiene; always wash thorou_ghly aflcr 
using rhis material and before eating, drinking, smoking, using the Ulilet, or applying cosmetics. Keep it off your clothing and eqwpment. 
Avoid trmsferrillg it fJom your bands 10 your mouth while eating, drinl:::i.ng. or smoking. Do 110t eat, drink. or smoke ill any work area. Do 
not iDhale llydrochloric .cjd vapor. 
:SECfiON:"?9~\\SPECIA'Di\PRECAUTIONS::r=AND=•='''COMMENTS=·:··:::: o:,, '···':::: ·····'· >,.,:.,.== = ,:::'==:· ··:: :::. 
S~e/~Uon: Store hydrochloric acid in closed containers in a cool, dry, weU-yentilaled area away from r.oun:es of iguition, . 
strong oxid.iz.m, strong bases, out of direct siiDlight, and away from incompatible cbemicals (see sect. ~- Protect.e:ontamers from pb_ysical 
damage. Special HandllDz/Storace: Storage IJ'eiS should have acid-resistmt floors and approved drainage facilities. 't!se ~ 
1001s in .reas around tanks and pipes where bydJOgen gas may be generaled. ED&IDeeriD& Colltr:ols: Mate ~~all~ ~ 
(production, tnDSportation) are of matirnum.explosion-proof design. Ground and bond all contamers and pipeline.<;, ere, ~ ~ shippmg. 
umsferrlng. reacting. production, llld sampling operatioDs 10 prevent static sparks. Hydrogen gas may become COJ:icelltraled inside metal 
equipment; perform operatiom 10 search out possible hidden areas of hydrogen gas carefully. Oth~ ~uti~: Carefully follow J:OUZ: 
supp).jer's I'CC:OJDDJI:DdalioDs CODCCrDing the proper haDdliDg and storage procedures for hydrochlonc aad. Provide emergency neutralization 
DWerials (socla ash, limesiDDe, or slaked lime) and equipment near stangc and use areas. 
Traasportatioa Data (49 CFR 17:U01·2) 
DOT Shlpplntr.':e: HydrochJoric Acid 
DOT Hai&rd Coriosive Mlll:rial 
IDNo.UN1789 

IMO Sblpplllz Name Hydro::hloric Acid, Sol'lllioa 
IMO Hazard CWs: I 
IMO Label: Cormsive 

DOT Label: Conosive 
DOT Packqfng Reqairements, DOT PackaefDc ~tions: 49 CFR 173.263 

IMDG Pac:b&fn& Graup: n 

Refereaces: 1, 26. 38,84-94, 100, 116, 117, 120, 122. 
ladJ!IIall • t1111be ullbilitydillfanaaiaa IMnill for~~~~"~ 
-uy piiCbllcl'l rapcmibility. 1bln{cn, .maaup---* car& lla 
biD IUD ia- J11 ; rniaa diiiCII iaf~ Olllium l'llblilhilll Clnp. 
alladlao wmalill. llllbl DOiiJIIWUIIIiGallllld-ao~ty 
• till !be ~ or IUillbi1ity of llldl illfcnciaa for app1ialioal till 
parr:blla'a ialialded ~or for ~aa1 qua-dill-. 

~0 ,,. a.... .... 1111111 a.,ar.liiiD 
"""_..,-·---~lllc,.Wilila'lpcnaillilll ilproll.lled 

.Prepued by PJ lgoe, BS 

Industrial Hygiene Review: DJ W"lllson, CIH 

' 
Medical Review: W Silverman, MD 



J.T.BAKER INC. 222 RED SCHOOL LANE, PHILLIPSBURG, NJ 08865 
M A T E R I A L S A F E T Y D A T A S H E E T 

24-HOUR ~MERGENCY TELEPHON= -- (908) 859-2151 
CHEMTREC # (800) 424-93~0 -- NATIONAL RESPONSE CENTER ~ (BOO) 424-88G2 

H3883 -04 DILUTE HYDROCHLORIC ACID PAGE: 
EFFECTIVE: 03/09/92 ISSUED: 03/28/9 

J.T.BAKER INC., 222 RED SCHOOL LANE, PHILLIPSBURG, NJ 08865 

============================================================================= 
SECTION I - PRODUCT IDENTIFICATION 

============================================================================= 
PRODUCT NAME: 
COMMON SYNONYMS: 
CHEMICAL FAMILY: 
FOR HULA: 
FORMULA WT.: 
CAS NO.: 
NIOSH/RTECS NO.: 
PRODUCT USE: 
PRODUCT CODES: 

DILUTE HYDROCHLORIC ACID 
N/A 
VOLUMETRIC SOLUTIO~S AND CONCENTRATES 
HCL IN H20 
36.46 
7647-01-0 
MW4025000 
LABORATORY REAGENT 
5620 

============================================================================= 
PRECAUTIONARY LABELING 

============================================================================= 
BAKER SAF-T-DATA* SYSTEM 

HEALTH 
FLAMMABILITY 
REACTIVITY 
CONTACT 

LABORATORY PROTECTIVE EQUIPMENT 

3 
0 
2 
3 

SEVERE ( P 0 IS ON ) 
NONE 
MODERATE 
SEVERE (CORROSIVE) 

GOGGLES & SHIELD; LAB COAT & APRONi VENT HODDi PROP=R GLOVES 

u.s. PRECAUTIONARY LABELING 

POISON DANGER 
CAUSES BURNS. MAY BE FATAL IF SWALLOWED OR INHALED. 
00 NOT GET IN EYES, ON SKIN, ON CLOTHING. DO NOT BREATHE VAPOR. 
TIGHTLY CLOSED CONTAINER. LOOSEN CLOSURE CAUTIOUSLY. USE WITH 
VENTILATION. kASH THOROUGHLY AFTER HANDLING. IN CASE OF SPILL 
WITH SODA ASH OR LIME AND PLACE IN DRY CONTAINER. 

INTERNATIONAL LABELING 

KEEP IN 
ADEQUATE 
NEUTRALIZE 

AVOID CONTACT WITH EYES. AFTER CONTACT WITH SKIN, WASH IMMEDIATELY WITH 
PLENTY OF WATER. KEEP CONTAINER TIGHTLY CLOSED. 

SAF-T-DATA* STORAGE COLOR CODE: WHITE (CORROSIVE) 

CONTINUED ON PAGE: 2 



=.~ 

J.T.BAKER INC. 222 RED SCHOOL LANE, PHILLIPSBURG, NJ 08865 
M A T E R I A L S A F E T Y 0 A T A S H E E T 

24-HOUR EMERGENCY TELEPHONE -- (988) 859-2151 
CHEMTREC # (800) 424-9300 -- NATIONAL RESPONSE CENTER # (DJC) 424-8602 

H3883 -04 DILUTE HYDROCHLORIC ACID PAG L. 

EFFECTIVE: 03/09/92 ISSUED: 03/28/' 

============================================================================= 
SECTION II - COMPONENTS 

============================================================================· 
COMPONENT 
HYDROCHLORIC ACID 
WATER 

CAS NO. 
7647-01-C' 
7732-18-5 

WEIGHT ~ 

3-4 
9&-97 

OSHA/PEL 
5 PPM 
N/E 

ACGIH/TL\ 
5 PPM 
N/E 

==============================================~============================= 
SECTION III- PHYSICAL DATA 

============================================================================= 
BOILING POINT: N/A 

MELTING POINT: N/A 

SPECIFIC GRAVITY: 1.02 
(H20=1) 

SOLUBILITY(H20): COMPLETE (100~) 

PH: 1.0 (O.lM SOLUTION) 

ODOR THRESHOLD (P.P.M.): N/A 

COEFFICIENT WATER/OIL DISTRIBUTION: N/A 

VAPOR PRESSURE (MMHG): N/A 

VAPOR DENSITY (AIR=1): 1.3 

EVAPORATION RATE: N/A 

% VOLATILES BY VOLUME: 100 
(21 C) 

PHYSICAL STATE: LIQUID 

APPEARANCE & ODOR: COLORLESS LIQUID. HYDROCHLORIC ACID ODOR. 

============================================================================ 
SECTION IV - FIRE AND EXPLOSION HAZARD DATA 

===========================================================================~ 

FLASH POINT (CLOSED CUP}: N/A 

AUTOIGNITION TEMPERATURE: N/A 

FLAMMABLE LIMITS: UPPER - N/A 

FIRE EXTINQUISHING MEDIA 

NFPA 704M RATING: 3-0-0 

LOWER - N/A 

USE EXTINGUISHING MEDIA APPROPRIATE FOR SURROUNDING FIRE. 

SPECIAL FIRE-FIGHTING PROCEDURES 
FIREFIGHTERS SHOULD WEAR PROPER PROTECTIVE EQUIPMENT AND SELF-CONTAINED 
BREATHING APPARATUS WITH FULL FACEPIECE OPERATED IN POSITIVE PRESSURE 
MODE. HOVE CONTAINERS FROM FIRE AREA IF IT CAN BE DONE WITHOUT RISK. V~ 

CONTINUED ON PAGE: 3 
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============================================================================= 
SECTION IV - FIRE AND EXPLOSION HAZARD DATA (CONTINUED) 

============================================================================= 
WATER TO KEEP FIRE-EXPOSED CONTAINERS COOL. 

UNUSUAL FIRE t EXPLOSION HAZARDS 
REACTS WITH MOST METALS TO PRODUCE HYDROGEN GAS, WHICH CAN FORM AN 
EXPLOSIVE MIXTURE WITH AIR. 

TOXIC GASES PRODUCED 
HYDROGEN CHLORIDE, HYDROGEN 

EXPLOSION DATA-SENSITIVITY TO MECHANICAL IMPACT 
NONE IDENTIFIED. 

EXPLOSION DATA-SENSITIVITY TO STATIC DISCHARGE 
NONE IDENTIFIED. 

============================================================================ 
SECTION V - HEALTH HAZARD DATA 

============================================================================ 
THRESHOLD LIMIT VALUE (TLV/TWA): 7 MG/M3 (5 PPM) 

TLV LISTED DENOTES CEILING LIMIT. 

SHORT-TERM EXPOSURE LIMIT (STEL): NOT ESTABLISHED 

PERMISSIBLE EXPOSURE LIMIT (PEL): 7 MG/M3 ( 5 PPM) 

PEL LISTED DENOTES CEILING LIMIT. 

TOXICITY OF COMPONENTS 

INTRAPERITONEAL MOUSE LD50 FOR HYDROCHLORIC ACID 
ORAL RABBIT LD50 FOR HYDROCHLORIC ACID 
INHALATION-lHR RAT LCSO FOR HYDROCHLORIC ACID 
INTRAPERITONEAL MOUSE LD50 FOR WATER 
INTRAVENOUS MOUSE LDSO FOR WATER 
CARCINOGENICITY: NTP: NO !ARC: NO Z LIST: NO 

CARCINOGENICITY 
NONE IDENTIFIED. 

CONTINUED ON PAGE: 4 

OSHA REG: 

40 
900 
3124 
190 
25 

NO 

MG/K 
MG/K 
PPM 
G/KG 
G/KG 
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M A T E R I A L S A F E T Y D A T A S H E E T 

24-HOUR EMERGENCY TELEPHONE -- (908) 859-2151 
CHEMTREC # (800) 424-9300 - NATIONAL RESPONSE CENTER # (8~0) 424-88n 

H3883 -04 DILUTE HYDROCHLORIC ACID p,.....,.: 
EFFECTIVE: 03/09/92 IS SUED: 03/2 

=========================================================================== 
SECTION V - HEALTH HAZARD DATA (CONTINUED) 

========================================================================== 
REPRODUCTIVE EFFECTS 

NONE IDENTIFIED. 

EFFECTS OF OVEREXPOSURE 

INHALATION: 

SKIN CONTACT: 

EYE CONTACT: 

PULMONARY EDEMA, CIRCULATORY FAILURE, RESPIRATORY SYS 
DAMAGE, COLLAPSE, COUGHING, DIFFICULT BREATHING 

BURNS 

BURNS 

SKIN ABSORPTION: NONE IDENTIFIED 

INGESTION: IS HARMFUL AND MAY BE FATAL, SEVERE BURNS TO MOUTH, 
THROATt AND STOMACH, NAUSEA, VOMITING 

CHRONIC EFFECTS: NONE IDENTIFIED 

TARGET ORGANS 
RESPIRATORY SYSTEM, EYES, SKIN 

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE 
NONE IDENTIFIED 

PRIMARY ROUTES OF ENTRY 
INGESTION, INHALATION, SKIN CONTACT, EYE CONTACT 

EMERGENCY AND FIRST AID PROCEDURES 

INGESTION: 

INHALATION: 

CALL A PHYSICIAN. IF SWALLOWED, DO NOT INDUCE VOMITING. 
CONSCIOUS, GIVE WATER, MILKt OR MILK OF MAGNESIA. 

IF INHALEDt REMOVE TO FRESH AIR. IF NOT BREATHING, GIV_ 
ARTIFICIAL RESPIRATION. IF BREATHING IS DIFFICULT, GIVE 
OXYGENe 

SKIN CONTACT: IN CASE OF CONTACT, IMMEDIATELY FLUSH SKIN WITH PLENTY Uf 
WATER FOR AT LEAST 15 MINUTES WHILE RE~OVING CONTAMINATE( 
CLOTHING AND SHOES. WASH CLOTHING BEFORE RE-USE. 

CONTINUED ON PAGE: 5 
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=========================================================================== 
SECTION V - HEALTH HAZARD DATA (CONTINUED) 

=========================================================================== 
EYE CONTACT: IN CASE OF EYE CONTACT, IMMEDIATELY FLUSH WITH PLENTY OF 

WATER FOR AT LEAST 15 MINUTES. 

SARA/TITLE III HAZARD CATEGORIES AND LISTS 

ACUTE: YES CHRONIC: YES FLAMMABILITY: NO PRESSURE: NO REACTIVITY: NO 

EXTREMELY HAZARDOUS SUBSTANCE: YES CONTAINS HYDROGEN CHLORIDE (RO = 1 LBt 
= 500 LBS) 

CERCLA HAZARDOUS SUBSTANCE: YES CONTAINS HYDROCHLORIC ACID (RQ = 5000 L! 
SARA 313 TOXIC CHEMICALS: YES CONTAINS HYDROCHLORIC ACID 

GENERIC CLASS: Cl6 
TSCA INVENTORY: YES 

===========================================================================· 
SECTION VI - REACTIVITY DATA 

==================================================:========================: 
STABILITY: STABLE 

CONDITIONS TO AVOID: 

INCOMPATIBLES: 

HAZARDOUS POLYMERIZATION: WILL NOT OCCU. 

HEAT 

MOST COMMON METALS, STRONu BASES, METAL OXIDES, 
AMINES, CARBONATES, SULFURIC ACID, CHLOROSULFONIC AI 

DECO~POSITION PRODUCTS: HYDROGEN CHLORIDE, HYDROGEN, CHLORINE 

============================================================================ 
SECTION VII - SPILL & DISPOSAL PROCEDURES 

============================================================================ 
STEPS TO BE TAKEN IN THE EVENT OF A SPILL OR DISCHARGE 

WEAR SELF-CONTAINED BREATHING APPARATUS AND FULL PROTECTIVE CLOTHING. 
STOP LEAK IF YOU CAN 00 SO WITHOUT RISK. VENTILATE AREA. NEUTRALIZE 
SPILL WITH SODA ASH OR LIM~. WITH CLEAN SHOVEL, CAREFULLY PLACE MATERI1 
INTO CLEAN, DRY CONTAINER AND COVER; REMOVE FROM AREA. FLUSH SPILL ARE1 
WITH WATER. . 

J. T. BAKER NEUTRASORB(R) OR TEAM(R) 'LOW NA+' ACID NEUTRALIZERS ARE 
FOR SPILLS OF THIS PRODUCT. 

CONTINUED ON PAGE: b 
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============================================================================ 
SECTION VII - SPILL £ DISPOSAL PROCEDURES (CCNTINUED) 

===========================================================================-
DISPOSAL PROCEDURE 

DISPOSE IN ACCORDANCE WITH ALL APPLICABLE FEDERAL, STATE, AND LOCAL 
ENVIRONMENTAL REGULATIONS. 

EPA HAZARDOUS WASTE NUMBER: D0~2 (CORROSIVE WASTE) 

============================================================================= 
SECTION VIII - INDUSTRIAL PROTECTIVE EQUIPMENT 

====================================================================:====== 
EYE/SKIN PROTECTION: THIS IS A LABORATORY-USE PRODUCT FOR WHICH NO 

INDUSTRIAL PROTECTIVE EQUIPMENT HAS BEEN DESIGNATED 

==========================================================:================== 
SECTION IX - STORAGE AND HANDLING PRECAUTIONS 

=========================================================================== 
SAF-T-DATA* STORAGE COLOR CODE: WHITE (CORROSIVE) 

STORAGE REQUIREMENTS 
KEEP CONTAINER TIGHTLY CLOSED. 
FROM INCOMPATIBLE MATERIALS. 

STORE IN CORROSION-PROOF AREA. ISOLATE 

============================================================================= 
SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION 

=========================================================================== 
DOMESTIC (O.O.T.) 

PROPER SHIPPING NAME: CHEMICALS, N.O.S. (NON-REGULATED) 

INTERNATIONAL (I.H.O.) 

PROPER SHIPPING NAME: CHEMICALS, N.O.S. (NON-REGULATED) 
MARINE POLLUTANTS: NO 

AIR (l.C.A.O.) 

PROPER SHIPPING NAME: CHEMICALS, N.o.s. (NON-REGULATED) 

u.s. CUSTOMS HARMONIZATION NUMBER: 28061000000 

CONTINUED ON PAGE: 7 
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~ A T = R I A L S A F E T Y D A T A S H E E T 
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============================================================================~ 

N/A = NOT APPLICABLE OR NOT AVAILABLE 
N/E = NOT ESTABLISHED 

THE INFORMATION IN THIS MATERIAL SAFETY DATA SHEET MEETS THE 
REQUIREMENTS OF THE UNITED STATES OCCUPATIONAL SAFETY AND HEALTH ACT AND 
REGULATIONS PROMULGATED THEREUNDER (29 CFR 1910.1200 ET. SEQ.) AND THE 
CANADIAN WORKPLACE HAZARDOUS MATERIALS INFORMATION SYSTEM. THIS DOCUMENT 
IS INTENDED ONLY AS A GUIDE TO THE APPROPRIATE PRECAUTIONARY HANDLING OF 
THE MATERIAL BY A PERSON TRAINED IN, OR SUPERVISED BY A PERSON TRAINED 
IN, CHEMICAL HANDLING. THE USER IS RESPONSIBLE FOR DETERMINING THE 
PRECAUTIONS AND DANGERS OF THIS CHEMICAL FOR HIS OR HER PARTICULAR 
APPLICATION. DEPENDING ON USAGE, PROTECTIVE CLOTHING INCLUDING EYE AND 
FACE GUARDS AND RESPIRATORS MUST BE USED TO AVOID CONTACT WITH MATERIAL 
OR BREATHING CHEMICAL VAPORS/FUMES. 
EXPOSURE TO THIS PRODUCT MAY HAVE SERIOUS ADVERSE HEALTH EFFECTS. THIS 
CHEMICAL MAY INTERACT WITH OTHER SUBSTANCES. SINCE THE POTENTIAL USES 
ARE SO VARIED, BAKER CANNOT WARN OF ALL OF THE POTENTIAL DANGERS OF USE 
OR INTERACTION WITH OTHER CHEMICALS OR MATERIALS. BAKER WARRANTS THAT 
THE CHEMICAL MEETS THE SPECIFICATIONS SET FORTH ON THE LABEL. 
BAKER DISCLAIMS ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED WITH REGARD 
TO THE PRODUCT SUPPLIED HEREUNDER, ITS MERCHANTABILITY OR ITS FITNESS 
FOR A PARTICULAR PURPOSE. 
THE USER SHOULD RECOGNIZE THAT THIS PRODUCT CAN CAUSE SEVERE INJURY AND 
EVEN DEATH. ESPECIALLY IF IMPROPERLY HANDLED OR THE KNOWN DANGERS OF USE 
ARE NOT HEEDED. READ ALL PRECAUTIONARY INFORMATION. AS NEW DOCUMENTED 
GENERAL SAFETY INFORMATION BECOMES AVAILABLE, BAKER WILL PERIODICALLY 
REVISE THIS MATERIAL SAFETY DATA SHEET. 
NOTE: CHEMTREC, CANUTEC, AND NATIONAL RESPONSE CENTER EMERGENCY TELEPHONE 
NUMBERS ARE TO BE USED ONLY IN THE EVENT OF CHEMICAL EMERGENCIES INVOLVING 
A SPILL, LEAK, FIRE, EXPOSURE, OR ACCIDENT INVOLVING CHEMICALS. ALL 
NON-EMERGENCY QUESTIONS SHOULD BE DIRECTED TO CUSTOMER SERVICE 
(1-800-JTBAKER) FOR ASSISTANCE. 

COPYRIGHT 1992 J.T.BAKER INC. 
* TRADEMARKS OF J.T.BAKER INC. 

APPROVED BY QUALITY ASSURANCE DEPARTMENT. 

LAST PAGE 
•ISSUED BY VWR 02/05/94" 



Hydrogen, Gas 

Material Safety Data Sheet 
F Ge . I R fi Coli ti rom mums e ercnce ec on (Revision A) 

Genium Publishing Caporation 
1145 CaW;35creet Issued: May 1980 Schenectady, NY 1 3-1836 USA 

(518\ 377-R855 
OEM~ I'I8I.JIHNQ co..-. Revised: April 1986 

SECTION l.·MA TERIAL IDENTIFICATION· : .. · .. ·.·. 21 
MATERIAL NAME: HYDROGEN, GAS 

~ DESCRIPTION: Supplied as 1 ~ (2000 psig) gas in cylinders. 
crrnER DESIGNATIONS: H2; CAS 11333-74-0 
MANUFACTURERISUPPUER: Available from seven! suppliers., including: HMIS 
Airco ludustrial Gases of the BOC Group, IDe .. 575 Mountain Ave., Mumy Hill. NJ 07974; H: 0 R 2 Telephone: (201) ~100 

F: 4 I 1 

Union Carbide Corp.,l..iDde Division, 37 Old Ridgebury Rd., Danbury, CT 06817; R: 0 s -
Telephone: (203) 794-5300 PPE* K 4 

•see Sect. 8 

SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA 
Hydrogeu, Gas, CAS #1333-74-0 >99.9 Simple Asphyxiant• 

• The 11. V for a simple asphyxiant gas (ACGIH, 1985-86). ACGIH does 
DOt rccommc:nd 1 TL V for ccnain asphyxiants because the limiting factor is 
lhc air-oxygeu conreot. Oxygen cooc:cuaatioos should DOt go below 
18~ by volume. 

SECriON3. PHYSICAL DATA·· . · .. ·.:··>·.··. · .. · .. .. . . . .. . ·. ·.·•· .. :·· 

BoiliDg Point, 7«J mm Hg _ ~23.2r (-252.7"C) Viscosity,@ 1S"C, atm. cps-· 0.0087 
Melting Point-· -434.5"F (-259.2•C) Cri1ica1 Tempc:ranue -· -399.8r C-239.9·q 
Specif1C Gravity (Air c 1) - 0.069 Critical Prcssu.re, atm - 12.8 
Solubility in Water@ «Jr, 1 &1m. vol/vol H2'l _ 0.019 Molecular Weight _ 2.02 

Appearance ax\ odor: Colorless, tasteless, odorless gas. 

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER 
Flash Point and Method I Autoignition Temp. Flammability Limits in Air 

NA (Gaseous Mat1) I I07S"F c.sso·C> ~by Volume 4 15 
EXDNGUISHING MEDIA: Small fires can be extinguished wilh carbon dioxide, dry chemical. or halogeDIICd gas. However, 
don't extinguish 1 hydrogen fire until surrouodings have been cooled IDd lhe hydrogen (flow) has been controllcd or shut off 
in order 10 eliminate lhe danger of reignition llldlor poss_ible explosion. UNVSUAL flREIEXPI.pSIQN HAZARQS: Hydrogen is 
wrcmcly flammable. lt forms explosive mixtures wilh air. lD ease of 1 pipeline fR. when possible, gradually ~uc:e the H2 
flow 10 1 small jet. Do uot stop the now completely before an inert gas or sleam system has been ICtivalcd 10 COOirOI 
flashback. Fires 1,t cylinders or storage tanks should be allowed to bunr until nearly empty before they are closed off, 
keeping Che containers md surroundings as cool as possible by using water spray. 

SECTION 5. REACTIVITY DATA 
Hydrogen is extremely flammable. It forms explosive mixtllrcs wilh air, oxygen, and oxidizing qeots. It is 1 stable material 
in closed containers at room rcmperatun:. It does not polymerize. It will react vigorously or explosively wilh many 
oxidizing agents. A mixture of flammable hydrogen gas IDd air is stable in the abseDce of catalysts UDtilan ignition source 
is supplied. (An elearic span wilh the euergy of as liale as 0.017 mJ can be suff1tieut) A~ of hydrogen gas with air 
can bum wilh 1 very hot oonlumiuous flame lba1 is diffiCUlt 10 ICC. or it Clll explode. Hydrogeu/chlorine mixtures in lhe dart · 
are stable, but they will explode if exposed 10 light Fluorine reacts with hydrogen at -418r (-250"C) wta impurities are 
present iD lhc mixture. A hydrogen/oxygen mixlurc with a platizlum catalyst will explode. Lithium meW will bum in a 
hydrogen atmosphere 10 form the hydride. Hydrogen Clll interact with some metals (i.e., hardeucd steels) to cause 
embrilllemeol 



-
No. 65 4186 HYDROOEN 
SECfiON 6. HEALTH HAZARD INFORMATION I 
Hydrogen is not listed as a c:arcioogen by the N'Jll,IARC, or OSHA. 
It is nontoxic. It can act as a simple asphyxiant by displag the oxygen in the air. Symptoms of exposure depend on the 
degree md duration of oxygen deficiency. Penoas exposed to ID oxygcrHleficient atmosphere CID become cyiDOtic and 
experience diminished :mental alcnness. ~ muscular coordinalion, md breathing impairment, followed by coUIIpSC 1Dd 
eVCD death if exposure is prolonged It low OXygal licvels. 
fRIMARY EW'RY: lnhalatioo. ActD'E EFFECTS: Simple asphyxialioD by displacement of oxyzc:11. 
FIRST AID: (CAlmON! Would-be n:scuers must be cooc:cmed for their own safety in oxygcrHieficicDt llmOsphcrcs and use 
approved breathing apparatus.) 
EYE COt{TACT: Get medical help. • 

. ., 
l 

SKIN CQNfACT: Get medical help. • 
INHALATION: Remove victim to fresh air. QWck.ly proc:ced to restore mdlor support his brealhiDg as required (mouth-ro-
moUih resuscitalion should probably be used initially). Have a traiDed person administer oxygen if it is available. Get 
medical help .• 
INGESTION: Get medical help.• 
• GET MEDICAL ASSISTANCE • ID plant, paramedic, commuDity. Get medical help for funhc:r ~rcatment, ob~ratioo, and 
support aflcr fust aid. 

. . 
SECfiON 7. SPILL. LEAK. AND DISPOSAL PROCEDURES 
Eslablish c~DC~geucy procedures and lrlining. EviCU&te the area. Notify safety persounc:l of leW. Keep upwiDd of leaks. 
Provide optimum cxplosioo-proof VCD1ilatioo. Shut off the sourte of the hydrogen leak., if possible. A vapor-cxplosicln 
haz.ard exists in confiDed areas IDd sewcn. Remove combustibles md sources of heat if you CID do so without risk. Small 
leW can be detected by bubbles lhat form when a suspected leak area has been painted with soapy water. Note: lkeause 
hydrogen ignites readily aDd bums with a Delrly invisible flame in daylight, leaks must be approached in a mmucr to, protect 
against a jet flame. VCDtilale area sufficiently before permitting pcrsoaneiiO reenter iL Remove a leaking cyliDdcr tt1 an 
isolaled area ouldoors or place it into a hood with good forced ventilatioo. Allow gas to be discharged at a slow rate. Tag 
the defective cyliuder 10 indicate the defect, then close the valve aDd return it 10 the supplier. 

SECfiON s.·SPECIAL PROTECfiON INFORMATION 
RESPIRATOR: Provide air-supplied or self-c:outaiDed brcatlling cquipmeut for emergency or noaroutiDe siiUitiODs where the 
hydrogen Jcvcl is excessive. 
YEtfllLADON: Provide eequate gcacralmd local exhaust vc:otil.ation (explosioo prooO to prevent the ~lace atmosphere 
from bec:omiDg deficieut or from approachiDa the LEL (lower explosive limit) for hydrogen. 
CTQ1ER PRECAtiOON5: Safety shoes, izlsnl•ted gloves, md safety glasses are recommended when hmdling hydro!!:en 
cyliDcScn. Coa&act lcDICS pose a special hazard; 10ft lenses may absorb irrilmts md all lenses c:ooccntra1e them. 
spECIAL CONSipERADQNS: Hydrogen gas will rise md accumulate in high places. Confined areas DCcd spedalattcntion to 
prevent buildup of hydrogcu gas CODCCDII"atioDs. 
CQMMEm"S: Those iDvolw:d in haDdliDg IDd using hydrogen should be trained iD its safe use. 

SECfiON 9. SPECIAL PRECAUfiONS AND COMMENTS · 
Store hydrogen cylinden in a clcm, cool, dry, wdl-veutilalcd, low ~-risk area away from combustible maiCrials, oxiillizing 
agcou., IDd sources of beat or igDitioll. Usc explosion-proof motors, lights, and faturcs in wort area. Follow the genc:ral 
safety pma:durcs for bllldling a comprcsscd flammable gas in cylindcn, including keeping it separate from oxygen cyliDdcrs, 
DCYer exposing any part of the cyliDdcr 10 a tempcrlrlll'e lhat exceeds 125" F (5 lEC), and grounding cyliDdcrs IDd hydrogen-
hmdling equipmem to prcvc:ot a builciup of ltllic chuge. Usc ooasparmg tools. Vessels and piping systems should be 
dcsigDed 10 the OOT, ASME. IDd ANSI pressure-piping codes. Piping systems and ¥CSSCls from hydrogen service shcluld be 
made iDcrt by suitable purging procedures. 

OOT ClassifiCitiOD: Flammable Oas lAbel: Flammable Gas UNI049 

Data Sourcc(s) Code: 1-12. 17 18 2S 51 ~ !2. CK 
Approvals <710. ~~__,., 1117. Judcaaraa •"' 111e Ullbilil>' r1 illfanlllliciD llaeiD for JIU!d-'• ~ 

DIUIII:allrily~ ~..:£· 'Ihlnfcm.allllauih~- .., 
~ ,,._," ba IMa lakr:ad lbe pnplllliCIIIol iDf~ OaiNm ~~ ladust. Hygiene/Safety 

Ulaldlao......U..IIIIkll DO up =•·-aDd- DO ..,.-llilily • 
IOtleecancyoriUi&lllililyofiUdl iaf-for.,..._IO~I 

Medical Review ~ ~(\ illadld~orforcoalllp dill-. I ~ 

. ht C> A Copyng "11 198~ pn. ]-.....J -~ 
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Genium Publishing Corporation 

1145 Cata.lyn Street 
Schenectady, NY 12303-1836 USA 

(518) 377-8854 

Section·l.-,,Material ldenlir.teation : _., ·· 

Male rial 

Sheet No. 686 
Hydrogen Cyanide 

Issued: 8/89 

Hydrogen Cyanide Description: Large-scale preparation by lhe c:alalytic: oxidation of ammonia-methane mixtures. Used R 1 
in the fumigation of ships, railroad c1rs, orchards, buildings, tabacco, cui various foods. Can be p-oduced in petroleum I 4 
refming, electtop1ating, ·metallurgy, and photographic developmcnL S 
Other Designations: Hydrocyanic acid; prussic acid; anhydrous hydrogen cya."liae; HCN; CAS No. 0074-90-8. K 4 

Manufacturer: Contact your supplier or distributor. Consult the latest Chonicalwul: B11.yers' Gll.ide (Genium ref. 73) 
for a suppliers lisL 

Hydrogen cyanide, ca 100% 

OSHA PEL (SkiD•) 
Ceiling: 10 ppm. 10 mglm' 

NIOSH REL, 1976 Toxicity Datat 
10-min ceiling: 4.7 ppn CN, 5 mg CN/m' Human. oral, LDJ.M: 570 J.lg/lcg 

HMlS 
H 4 
F 4 
R 2 
PPG• 
•Sec. I 

ACGlliTLV (Skin•),1988-89 
TI.VCeiling: 10ppm.10mglm' 

Human. inhalation. t.e;.,: 200 mg/m'no min 
Rat. inhalation. LC:IO: 484 ppm/5 min 

• This material can be at:.orbed llwu&h iDI&a akin, whic:h conlributcs ID DYe~ uposure. 
t Sec NJOSH, Kl'ECS (MW682SOOO), fer additional data wilh n:Icra~ccs. 

BoUI.ag Pol.at: 79 "F (29 "C) 
Melting Point: 7.88 •p (-13.4 "C) 
Vapor Pressure: 620 torr at68 "F (20 "C) 
Vapor Density (Air= 1): 0.941 

Molecular Weight: 27 g/mol 
Specllk: Gnvlty (H20 = 1): 0.7 
Water SolubiUty: Miscible 
~ Volatile by Volume: 100 

Appearance and Odor: A colorless gas or blue-white liquid; a c:h~r~eteristic faint odor resembling bitter almonds for those individuals able to 
pcn:eive its presence by smell. 

••~t!on.•:~k•:•Fir~!:'~ij~_::~~piQ5igiJ::'Q#f3 ·.::•::·:''·::::.''?Wfii\:Crt::Wf:tWYW!'•??\t''\:"'h'\ffi':::•;n:::'i:?bNHf•i~'''''':''Winf'i••'tH·'••'i'''''•'•'':':•'r::t:=%=#::'-(\Piif9HiNWN:it 
Flash Point: 0 "F (-17.78 "C) CC I Autolgnltloa Temperature: 1000 "F (538 "C) I LEL: 5.690 vfv I UEL: 4090 v/v 

ExtJngulsblng Media: Hydrogen cymide is m exttemely toxic, flammable material. In advmced or massive fues, firefighting should be done 
from a safe, protected location. Use Clrbon dioxide (COJ. dry chemical, or foams to put out hydrogen cyanide ftreS. Use water sprays to cool 
fire-aposed amtainas, proiCCllhe personnel attempting to seal the source of the lealcing gas, flush spills away from sensitive exposures (heal. 
sources of ignition. or incompatible c:hemicals). disperse the vapors. and dilute spills to nonflammable mixtures. 
Unusual Fire or Explosion Hazards: This gas is ex~ranely poisonous and flammable; Consider ~acuation·of the incident area in l~rge fires. 
Special Flre-I'Jgbtlag Proc:eclures: War a self-contained breathing lppllUUS (SCBA) with a full fac:epiece operated in the pressure-demand or 
positive-pressure mode. Fire fighters must wear a complete set of personal protective equipment to P,evcru virtually my contact with this deadly 
poison. ~y must not hive exposed skin surfacc:s since their skin can absorb fatal amounts of hydrogen cyanide. 

Scaonityii'olywerlzatlon: Hydrogen cyanide is sable at room remperawre in during routiDe operations_ Hazardous polymerization CITinot occur. 
~~>:!!c'll ~~c~patlbllltlu: Hyaog:::: :oJ:.'l!:!e can react danzerously with acetaldehyde.. 
Cwh..:!!~o...; 0.. :.·;~~= SpeciDII-, tr~ peTSDf!Nl m.u.st hDndle Jrydrogm cy~. Ne~~er pD'1ftil ~riettt:~d worl:ers ID Mndle il. Never expose 
this material to any heat or ignition sources such as lighlcd cigareues or pipes, open Dames, or uninsulaled heating elements. 
Hazardous Products or Decomposition: Thermal oxidative degradation of hydrogen cyanide can produce CITbon dioxide, toxic oxides or 
nitrogen (N. 0) and carbon monoxide (CO). Hydrogen cyanide is a very toxic material even when noc decomposed durin~ fires. 

''Sectiriri''6~·'fHealth'''''H:Jzafdi'iDati4Y=i$#\¢,@:t;#i!i###¥ii\ilb::t:::a;::'t:f:)')':\f\\\Wt#%:WN#¥i'::/f••:,::/t:::'':'::t'/\t'lMt#i!~thl)ifti@i~¥ftM 
Carclnogenlc:lty: Neither the NTP.IARC. nor OSHA lists hydrogen cyanide as a carcinogen. _ 
~~ml":•:·· or R I!~:!: l'\h'!l:ation of high C'OIICentralions of hydrogen cyanide causes lac:hypnu \rapid breathing) resulting in increased cyanide 
intalte; &hen dyspnea, pa; .&lysis, convub:Om, and respiralmy cresL Dealh m.y occur within minUles. Lesser concentrations can cause heldache. 
vertigo, nausea, and vomiting. Concentrations o£270 ppm are immediately fatal; 181 ppm in 10 min 1re Wal; 135 ppm in 30 min are fatal; 110 to 
135 ppm in 1 hr ::re potentially raw; 45 to 54 ppm are IDknble ror 30 to 60 min without immediate or late effects; and 18 to 36 ppm cause sli&}lt 
symptonu after several hours of exposure. Medlc:al Condltloas Agrantcd by Long-Term Exposure: None reponed. Target Orgau: AD 
body cells. Primary Entr)': Inhalation. skin c:ontact/absorpcjon. Acute Effects: Burning sensation in mouth and lhroat. Initially npid pl1se and 
high blood pressure followed by decreasing blood pressure llld pulse. Olcny-red mucous membranes may be noccd.. Headache, wc:al.l!css, mewa1 

CDIIlilwe on M:%1 par~ 
~01.,"---.,.c:.,.....;.. _, ____ ..,..._ ___ ,........ ........ ~ 



No. tlAA Hydrogen Cyanide H/M9 

Section 6. Health Hazard Data (continued) 
I confusion. nausea. vomiting, s_hoclc, convulsiiJns,_ coma. and po~siblc: death. Chronic Errrrl~: Enlargement of the: thyroid gland. fali~juc:. 

~·c:alcnc~, he~.1che, changes UltasiC md smc:ll. tmt.:ltwn of throat. c:ffon dyspnc.:.1. n~-rvnus imuhility, lad1rymation, alxlnrninal cnlic, and 
precordta.l pam were reported in work.ers .:xposc:d at cmx:entra1ions b.:tween J ;mJ 12 ppm fur apprn•imalcly 7 years. 
J.1RST AID 
Eyes: Aush immediately. including under the eyelids, gently but thoroughly "'ith nooding :unounLS of running water for at IC3St 1 S min. Skin: 
lmmedialcly remove all a:mtarninatcd clothing. After rinsing affected area with Oooding :unoums uf waLcr, wash it with SLl:tp and wa1cr. Avoid 
contact with this chemical.l~halatlon: Remove the exposed penon 10 fresh :tir and support bre:nhing L~ needed. H.1ve qualifiiXI medical 
personnel administer oxygen as required. Ingestion: Never induce vomiting or perform mouth-to-mouth respiration! Pro\'ide tOO% oxygen 15 

soon as possible. Institute gastric lavage af11:r endotracheal inrubation. Arter first aid, get appropriate ln·plant, paramedic:, or community 
Jnrdical aurntlon and support. Seck prompt medical assist.:lnce for funhcr obscrv.1tion and D'C3tmcn!. 
Physician's Note: TreaJ all aposures o.s life-thrta/emng tfi'ILrgtncies. An antidote 10 hydrogen cyanide is sodium nitrite and sodium thiosulfalc. 
Conunctt:ially available cyanide poisoning first-aid kiLS should be purchased. Competent medical personnel should carcfu.lly train appropriately 
selected workers on how lOuse these kits in emergencies. Several detailed medical trcatrncnLS are available for cyanide pC>isoning. After review
in& lhe specific uses of hydrogen cyanide in their operation. the safety personnel and/or the industrial hygicnisLS should dc:velop a precise 
emergency first-aid treatment protocol before an incident occ:urs. Hun monitorinp should be insLituted. 

S@t#(!!#iSJiilm~kfaJid:·nisposal•·pro:cedures}"/·t••:::;:::·::.... ··v· :£-\/::···· .···•··. ..• . . . .....•.••. ·:::::.:::.:... ·::::'= <::: 
SpUI Leak: Duigra and pra::lia a lrydrogcra cyanitk spill conJrol and cOIUI.lcrmLtuiVt pllln (SCCP ).lfNN!diaJely evaciUJU the ilacidefll tuetJ and 
alert the Dpproprilu local offu:ials 10 the specifu:s of the IJ.ydrogtn cyanide rtlLase. When a spill oa::un, notify safety pe~rsonncl, eliminate heat or 
ignition sources, provide optimum explosion-proof ventilation. and implement the SCCP. Cleanup personnel must wear 1. complct.e ensemble of 
pcnonal protective equipment (Sec. 8), including self-contained breathing appararus and total body-covering clothes. to Jlfevent skin contact or 
inhalation. Use nonsparking tools and equipment. Use water sprays 10 protect personnel atiCmpting to locate and seal the source of the escaping 
hydrogen cyanide gas. Waste Management/ Disposal: Contact your supplier or a licensed contra lOr for detailed rcconur1cndations. Follow 
applicable Federal, state. and local regulations. EPA D 1 • es gnahons 
OSHA Designations Listed as RCRA Hazardous Wast.e No. P063 (40 CFR 261~33) 
Listed as Air Contaminant (29 CFR 1910.1000. Subpan Z) Listed u a CERCLA Hazardous Substance• (40 CFR 302.4), Rcponable Quantity 

(RQ): 10 lb (454 kg) (• per CW A. Sec. 311(b)(4) and RCRA. Sec. 3001] 
SARA Extremely Hazardous Substance (40 CFR 355). Thzeshold Planning Quantity 

(TPQ): 100 lb 
( SARA Toxic Chemical• (40 CFR 372.65) (• EPA Form R may apply to your facility· 
' sec 40 CFR 372.85 for instructions] 

Goggles: Always wear protective eyegluses or chemical safety goggles. per OSHA eye· and face-protection regulations (29 CFR 1910.133). Res
pirator: Wear a NIOSH-approved respir110r if ncceswy. Folio,.,· OSHA respira10r regulations (29 CFR 1910.134 ). For ,emergency or nonroutine 
operations Ocaks or cleaning reactor vessels and siOrage tanks). wear an SCBA. Warning: Air-purifying respirators do r.IDI protect worken in 
O.I)'Jen-dcficient atmospheres. Other: Wear impervious sloves, boots. aprons. and gauntlets to prevent prolonged or repeated skin con1acL Venti
lation: Provide general and loc:al explosion·proof ventilation sysiCmS 10 maintain airborne concentrations below the OSHA PEL standard (Sec. 2). 
l..oca1 ahaust ventilation is pn:fcrred since it prevents a:mtaminant dispersion into the work area by eliminating it a1 its s;oun:e (Genium ref. 103). 
Safety Stations: Make available in lhe work area cncrgcncy eyewash stations, saferylquick-drench showers, and washir1g facilities. ContaDJI· 
bated EqulpmeDt: Never wear coruact lenses in the work area: sort lenses may absorb; and al11enses c:oncentrllc, irrital,ts; Launder contaminated 
c:lolhinl before wearing. Remove this material from your shoes and equipment. Other: 1Jse hydroJen cyanide in closcd-.confmement. pressurized 
enzineerlni systems. Automatic shu10ff valves/sensors to the main feed lines are reconunendcd in the event of a caWUtophic pressure drop from 
the rupture of a pressurized HCN pipeline. Comments: Never Cal. drink. or smoke in work areas. Practia: good personal hygiene alte:r usin1 this 
material, --:.nv before Cllin_g. drinltint, smoking, usint the toilet. or &m!lvin~ cosmetics. 

·:&~~-·Q.g:~4fSIH~iJUJl!t¢§i~Ji.9fisli1if4.;C()frili(ertts'P:$W.SttW~O::MW'#:k'MtFi7iWdWMtl¥NVfNt~/:f:t':':,:·.,:.\l::•,m:m::.::l&WtNW1tJ%H1i%! 
Storqe Requirements: Store hydroJen cyanide in ughlly closed. airtight. moisture-proof containers in I cool, dry, well·ventilated, flleproof area 
away from heat or icnition sourca and incompatic:e c.'lemicals (Sec. 5.) Protect the.oe containers from physical danage;. shield them from direct 
sunlight. Limit accas to lbc storage area to aulhoriz.cd persouncl only. Special HudUngiStorage: Proper stoCk rowion of hydrogen cyanide is 
vital for safety. Individual HCN cylinders should not be sorcd longer lhan 90 days. Check wilh your supplier for detailed recommendations 
eonc:cming proper shelf rotation of stoc:k. and proper dispensing equipment such as valves. flanges. and manifolds. Engineering Controls: To 
prevent Slalic ~p~rks. e1ec:uically ground and bond all containers. cylinders. and pipelines used in shipping. receiving, or. tranSferring operations in 
production and sr.ora,e ueu. Other Preautlons: Consider installin1 autom:uic sensin; equipment which alerts workers to airborne concentta-
uons of hydrogen cyanide 1rea1cr than the 10 ppm ceiling (Sec. 2). • 

• Tnnsporl:ltion D:at:a (~9 CfR 1 ':'2.!: ~·2) 
DOT Shipping Name: Hydrocymic :tcid solulion IMO Shlppiag ~:arne: Hydrogen cyanide 
DOT Hazard Class: Poison A or Poison B IMO Hazard Class: 6.1 
DOT ID No.: UN1613 tw N.&.10S1 IMO Label: Poison and flammable liquid 
DOT Label: Poison gas and flammable 115 ll-IDG P:~ck:aglng Group: I 

Proper shipping names. h.uard cluses, labels. and identification numbers 
varv with the hydro1en cyanide's concenttation or stren~th. 

MSDS CollectU,,. Rdenaces: 1, 6. 7, 84-94.100, 116. 117, 119. 120, 122 • • . 
Prepared by: PJ Igoe, BS: Industrial Hygiene Review: DJ Wilson, CJH: Medacal Revu~w: W Stlverman. MD Pta 
~oa.,-,-......_.,~,.,_., __ ..,.._._,.,...~.-·~~·~·_..,.,~---~·-_ _.,,.,.._..~.~-""-._ __ ... ~.,_.-.~,.w~~-_.--.-•+ _,_ ....... .,. .... _,. • .-.a-,..,_ ilf ........ ..,.au-... ...-. ~--... ., __ _ 



01 021472938 

VWR SCIENTIFIC 
POST OFFICE bOX 41720 

PHILADELPHIA, PA 19101-1720 
TELEPHONE: (215)431-1700 

ATTN SAFETY OFFICER 
JAMES M. MONTGOMERY 
CONSULTING/STE 200 
365 LENNON LANE 
WALNUT CREEK CA 94598 

DEAR CUSTOMER: 

ENCLOSED ARE THE MATERIAL SAFETY DATA SHEETS (MSDS'S) 
YOUR COMPANY RECENTLY PURCHASED FROM VWR SCIENTIFIC. 
MSDS(S) TO YOUR SAFETY OFFICER OR OTHER INDIVIDUAL IN 
RESPONSIBLE FOR IMPLEMENTING THESE REGULATIONS. 

llydrogen Peroxide 

07/17/93 

FOR THE PRODUCT(S) THAT 
PLEASE FORWARD THESE 
YOUR ORGANIZATION 

"ALL DATA OR INFORMATION REGARDING THE PARTICULAR PRODUCT YOU HAVE 
PURCHASED FROM VWR SCIENTIFIC, WHICH IS PROVIDED IN THE ENCLOSED 
MATERIAL SAFETY DATA SHEET, IS OFFERED GRATUITOUSLY AND IN GOOD 
FAITH AS ACCURATE, BUT IS FURNISHED WITHOUT GUARANTY. VWR SCIENTIFIC 
MAKES NO REPRESENTATION AS TO THE ACCURACY OF THE INFORMATION IN THE ~ 
MSDS. WHILE THE INFORMATION IS BELIEVED TO BE CORRECT, YOU SHOULD 
PERFORM YOUR OWN INVESTIGATION AND INDEPENDENT VERIFICATION. THE 
CONDITIONS OF THE USE OF THE PRODUCT, AND THE SUITABILITY OF THE 
PRODUCT FOR YOUR PARTICULAR PURPOSES, ARE BEYOND THE CONTROL OF VWR 
SCIENTIFIC. THUS, ALL RISKS OF THE USE OF THE PRODUCT ARE THEREFORE 
ASSUMED BY YOUt THE USER, EXCEPT AS TO SUCH WARRANTIES AS MAY BE 
PUBLISHED BY VWR SCIENTIFIC, WITH RESPECT TO A PARTICULAR PRODUCT. 
VWR SCIENTIFIC EXPRESSLY DISCLAIMS ALL WARRANTIES OF EVERY KINDt AND 
NATURE, INCLUDING WARRANTIES OF HERCHANTIBILITY AND FITNESS FOR A 
PARTICULAR PURPOSE WITH RESPECT TO THE USE OR SUITABILITY OF THE 
PRODUCT. VWR SCIENTIFIC SHALL IN NO "EVENT BE RESPONSIBLE FOR ANY 
DAMAGES OF· WHATEVER NATURE, DIRECTLY OR INDIRECTLY, RESULTING FROM 
USE OF THE PRODUCT, OR FROM THE PUBLICATION OF USE OF OR RELIANCE 
UPON DATA CONTAINED IN THE ENCLOSED HSDS. NOTHING IN THE MSDS IS 
INTENDED AS A RECOMMENDATION FOR USES WHICH INFRINGE VALID PATENTS, 
OR WHICH EXTEND LICENSES UNDER VALID PATENTS. IF YOU RESELL THE 
PRODUCT, YOU ARE RESPONSIBLE TO PASS ON TO YOUR CUSTOMER THE INFOR-
MATION CONTAINED IN THE HSDSt AND GIVE TO THEM APPROPRIATE WARNINGS 
AND SAFE HANDLING INSTRUCTIONS AS NECESSARY TO MAKE THE PRODUCT SAFE 
FOR THE INTENDED USES BY YOUR CUSTOMER. 

THANK YOU, 

VWR SCIENTIFIC 
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l• CHEMICAL PRJDUCT AND COMPANY IDENTIFICATIO~ 

MANUFACTURER•••••••••••••: PREPAkATION DATE.: u3/01/91 
DATE MSDS PRINTED.: JUN 11t 1992 

EM SCIENCE 
A DIVISION OF EM INDUSTRIES 
P.O. BOX 70 

INFORMATION PHONE NUMBER.: b09-354-9200 
HOURS: MON. TO FRI. 8:30-5 

480 DEMOCRAT RD. 
GIBBSTOWN, N.J. 08027 

CHEMTREC EMERGENCY NUMBER: 800-424-9300 
HOURS: 24 HRS A DAY 

CATALOG NUMBER(S): 
HX0b30 

CHEMICAL NAME •••• : HYDROGEN PEROXIDE SOLUTION, 50% 
TRADE NAME ••••••• : HYDROGEN DIOXIDE 
CHEMICAL FAMILY •• : PEROXIDE 
FORMULA••••••••••: H202 

MOLECULAR WEIGHT.: 34.02 

2. COMPOSITION / INFORMATION ON INGREDIENTS 

COMPONENT 

HYDROGEN PEROXIDE 

WATER 

3. HAZARDS IDENTIFICATION 

EMERGENCY OVERVIEW 
STRONG OXIDIZER. 

CAS # 

7722-84-1 

7732-18-5 

LABORATORY TESTS INDICATE MATERIAL MAY BE CARCINOGENIC. 
CAUSES BURNS. 
CAN BE TOXIC BY INGESTION. 
HARMFUL IF INHALED. 
MAY CONTAIN GAS UNDER PRESSURE. 
CONTAMINATION MAY RESULT IN DANGEROUS PRESSURE. 

APPEARANCE•••••••••••••••••: 
CLEAR, COLORLESS LIQUID WITH SHARP ODOR 

MSDS (CONTINUED) - HX0630 PAGE # 1 

APPR % 

50% 

50% 



POTENTIAL HEALTH EFFECTS (ACUTE AND CHRONIC) 

SYMPTOMS OF EXPOSURE: 
EYES: SEVERE DAMAGE, POSSIBLY DELAYED; POSSIBLE 3LINDNESS. 
INHALATION: IRRITATION OF NASAL ~ RESPIRATORY PASSAG~S. 
BLEACHING, BLISTERING OF SKIN ON CONTACT. 
TOXIC AND CORROSIVE BY INGESTION. 

MEDICAL CONO. AGGRAVATED BY EXPOSURE: 
DATA NOT AVAILABLE. 

ROUTES OF ENTRY•••••••••••••••••••••: 
INHALATION, INGESTION 

CARCINOGENICITY•••••••••••••••••••••: 
THERE IS "LIMITED EVIDENCE" THAT H202 IS CARCINOGENIC TO EXPERIMENTAL 
ANIMALS (IARC: 36, 1985) HOWEVER, IT IS IMPROBABLE THAT HUMANS WILL 
oE EXPOSED TO HIGH ORAL DOSES DUE TO ACUTE TOXICITY OF CONCENTRATED 
SOLUTIONS AND CORROSIVITY OF H202 TO MUCOUS MEMBRANES. 

4• FIRST AID MEASURES 

EMERGENCY FIRST AID: 
GET MEDICAL ASSISTANCE FOR ALL CASES OF OVEREXPOSURE. 
SKIN: IMMEDIATELY FLUSH THOROUGHLY WITH LARGE AMOUNTS OF WATER. 
EYES: IMMEDIATELY FLUSH THOROUGHLY WITH WATER FOR AT LEAST 15 
MINUTES. 
INHALATION: REMOVE TO FRESH AIR; GIVE AKTIFICIAL RESPIRATION IF 
BREATHING HAS STOPPED. 
INGESTION: DO NOT INDUCE VOMITING; IF CONSCIOUS, GIVE wATER FREELY AND 
GET MEDICAL ATTENTION. 
REMOVE CONTAMINATED CLOTHING AND WASH BEFORE REUSE. 

5. FIRE FIGHTING MEASURES 

FLASH POI~T (F)••••••••••: NONCOMBUSTIBLE 
FLAMMABLE LIMITS LEL (~).: N/A 
FLAMMABLE LIMITS UEL (~).: N/A 
EXTINGUISHING MEDIA •••••• : 

WATERi FLOOD FIRE-EXPOSED CONTAINERS WITH WATeR TO COOL. 
FIRE FIGHTING PROCEDURES.: 

~EAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING. 
FIRE & EXPLOSION HAZARDS.: 

DECOMPOSITION RELEASES OXYGEN WHICH MAY INTENSIFY FIRE. 

6. ACCIDENTAL RELEASE MEASURES 

HSDS (CONTINUED) - HX0630 PAGE # 2 



SPILL RESPONSE: 
EVACUATE THE AREA OF ALL UNNECESSARY PERSONNEL· 
WEAR SUITABLE PROTECTIVE EQUIPMENT LISTED UNDER EXPOSURE I 
PERSONAL PROTECTION. 
ELIMINATE ANY IbNITION SOURCES UNTIL THE AREA IS DETERMINED TO BE 
FREE FROM EXPLOSION OR FIRE HAZARDS. 
CONTAIN THE RELEASE AND ELIMINATE ITS SOURCE, IF THIS CAN tlE DONE 
WITHOUT RISK. 
TAKE UP AND CONTAINERIZE FOR PROPER DISPOSAL AS DESCRIBED UNDER 
DISPOSAL. 
COMPLY WITH FEDERAL, STATE, AND LOCAL REGULATIONS ON REPORTING 
RELEASES. REFER TO REGULATORY INFORMATION FOR REPJRTABLE 
QUANTITY AND OTHER REGULATORY DATA. 
EM SCIENCE RECOMMENDS SPILL-X NEUTRALIZERS AND ABSORBENT AGENTS 
FOR VARIOUS TYPES OF SPILLS. 
ADDITIONAL INFORMATION ON THE SPILL-X PRODUCTS CAN BE PROVIDED 
THROUGH THE EM SCIENCE TECHNICAL SERVICE DEPARTMENT 
(609) 354-9200. 
THE FOLLOWING EM SCIENCE SPILL-X NEUTRALIZER AND ABSORSENT IS 
RECOMMENDED FOR THIS PRODUCT: 

SX086l ACID SPILL TREATMENT KIT 

7. HANDLING AND STORAGE 

HANDLING & STORAGE: 
VENT ALL CONTAINERS TO PREVENT PRESSURE BUILD-UP; KEEP UPRIGHT. 
DO NOT BREATHE VAPOR. 
STORE IN A COOL AREA AWAY FROM COMBUSTIBLE MATERIAL AND CATALYTIC 
METALS. 
DO NOT GET IN EYES, ON SKlNt OR ON CLOTHING. 
AVOID EXCESSIVE HEAT AND CONTAMINATION OF ANY KINO. 
RETAINED RESIDUE MAY MAKE EMPTY CONTAINERS HAZARDOUS; USE CAUTION. 
NEVER RETURN UNUSED HYDROGEN PEROXIDE TO ORIGINAL CONTAINER. 

B. EXPOSURE CONTROLS I PERSONAL PROTECTION 

ENGINEERING CONTROLS AND PERSONAL PROTECTIVE EQUIPMENT: 

VENTILATION, RESPIRATORY PROTECTION, PROTECTIVE CLOTHING, EYE PROTECTION 
RESPIRATORY PROTECTION: IF WORKPLACE EXPOSURE LIMIT(S) OF PRODUCT 
OR ANY COMPONENT IS EXCEEDED (SEE TLVIPEL)t A NIOSHIMSHA APPROVED 
AIR SUPPLIED RESPIRATOR IS ADVISED IN ABSENCE OF PROPER 
ENVIRONMENTAL CONTROL. OSHA REGULATIONS ALSO PERMIT OTHER 
NIOSHIMSHA RESPIRATORS (NEGATIVE PRESSURE TYPE) UNDER SPECIFIED 
CONDITIONS (SEE YOUR SAFETY EQUIPMENT SUPPLIER). ENGINEERING 

MSOS (CONTINUED) - HX0630 PAGE # 3 



AND/OR ADMINISTR~TIVE CO~TROLS SHOULD BE IMPLEMENTED TO REDUCE 
EXPOSURE. 
MATERIAL SHOULD BE HANDLED OR TRANSFERRED IN AN APPROVED FUME 
HOOD OR ~ITH ADEQUATE VENTILATION. 
PROTECTIVE GLOVES (RUBBER, NEOPReNE OR EQUIVALENT) 
MUST BE wORN TO PREVENT SKIN CONTACT. 
PROTECTIVE CLOTHING (IMPERVIOUS) 
SHOULD BE WORN ~HEN HANDLING THIS MATERIAL. 
SAFETY GLASSES WITH SIDE SHIELDS MUST BE WORN AT ALL TIMES. 

wORK I HYGENIC PRACTICES: 
WASH THOROUGHLY AFTER HANDLING. 
DO NOT TAKE INTERNALLY. 
EYE WASH AND SAFETY EQUIPMENT SHOULD BE READILY AVAILABLE. 

------------------------~-------------------------------------·-------------

EXPOSURE GUIDELINES 

OSHA - PEL: 
TWA 

COMPONENT PPM MG/M3 

HYDROGEN PEROXIDE 
1 1.4 

WATER 

S TEL 
PPM MG/M3 PPM 

CL. 
~1G/M3 SKIN 

------------------------~---------------------------------------~----------

ACGIH - TLV: 
TWA 

COMPONENT PPM MG/M3 
STEL 

PPM MG/M3 PPM 
Cl_ 

1"\G/M3 SKIN 

------------------------~------------------------------------·--------------
HYDROGEN PEROXIDE 

l 1.4 

WATER 

9. PHYSICAL AND CHEMICAL PROPERTIES 

BOILING POINT (C 7o0 HHHG).: ll4C 
MELTING POINT (C)••••••••••: -52C 
SPECIFIC GRAVITY (H20 = 1).: lel96 
VAPOR PRESSURE (MM HG) ••••• : 18 30C 
PERCENT VOLATILE BY VOL (~): 50 
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VAPOR DENSITY (AIR = 1) •••• : 0.9 
EVAPORATION RATE {BUAC = 1): >l 
SOLUBILITY IN wATER (%) •••• : MISCIBLE 
4PPEARANCE•••••••••••••••••: 

CLEAR, COLORLESS LIQUID WITH SHARP ODOR 

10. STABILITY AND REACTIVITY 

STABILITY•••••••••••••••: NO 
HAZARDOUS POLYMERIZATION: 

DOES NOT OCCUR 

HAZARDOUS DECOMPOSITION.: 
OXYGEN WHICH SUPPORTS COMBUSTION 

CONDITIONS TO AVOID ••••• : 

CONTAMINATION OF ANY KINO. 
EXCESSIVE HEAT WHICH ACCELERATES DECOMPOSITION. 

MATERIALS TO AVOID••••••: 
( )WATER 
( )ACIDS 
( )BASES 
( )CORROSIVES 
( )OXIDIZERS 
(X)OTHER : 

COMBUSTIBLE MATERIALS, POWDERED METALS, RUST, DIRT, ORGANICS 

11. TOXICOLOGICAL INFORMATION 

TOXICITY DATA: 
NONE ESTABLISHED 

TOXICOLOGICAL FINDINGS: 
TESTS ON LABORATORY ANIMALS INDICATE MATERIAL MAY CAUSE TUMORS 
CITED IN REGISTRY OF TOXIC EFFECTS OF SUBSTANCES (RTECS) 

12. DISPOSAL CONSIDERATIONS 

EPA WASTE NUMBERS: 0002 
TREATMENT: 

INCINERATION, FUELS BLENDING OR RECYCLE. CONTACT YOUR LOCAL 
PERMITTED WASTE DISPOSAL SITE (TSO) FOR PERMISSIBLE TREATMENT 
SITES. 
ALWAYS CONTACT A PERMITTED WASTE DISPOSER (TSD) TO ASSURE 
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COMPLIANCE WITH ALL CURKE~T LOCAL, ST~TE AND FEDERAL REGULATIONS. 

13. TRANSPORT INFORMATION 

DOT PROPER SHIPPING NAME ••• : 
HYDROGEN PEROXIDE SOLUTION, 50% 

DOT ID NUMBER••••••••••••••: UN20l4 

14• REGULATORY INFORMATION 

TSCA INVENTORY•••••••••••••: 
THIS PRODUCT IS A "MIXTURE"• THE CAS NUM6ERS OF ALL COMPONENTS 
ARE LISTED ON THE TSCA INVENTORY. 

COMPONENT 
SARA 
EHS 

(302) 

SARA 
EHS TPQ 

(LBS) 

CERCLA 
RQ 

(LBS) 

--------------------------------------------------------------·------------
HYDROGEN PEROXIDE 

y 1000 1 

WATER 

-------------------------------------------------------------·-------------

COMPONENT 
OSHA 

FLOOR LIST 
SARA 
313 

Ol:MINIMIS 
FOR SARA 313 

(%) 

-------------------------------------------------------------·-------------
HYDROGEN PEROXIDE 

y 

WATER 

15. OTHER INFORMATION 

COMMENTS: 
NONE 

NFPA HAZARD RATINGS: 
MSDS (CONTINUED) - HX0b30 PAGE # b 



HEALTH : 2 
FLAMMABILITY 0 
REACTIVITY : 1 
SPECIAL HAZARDS: OXY 

ReVISION HISTORY: 
08/0l/84 04/0l/85 Ob/29/87 10/27/87 03/27/90 

= REVISED SECTION 
N/A = NOT AVAILABLE 
N/E = NONE ESTABLISH~D 

THE STATEMENTS CONTAINED HEREIN ARE OFFERED FOR INFORMATIONAL PURPOSES 
ONLY AND ARE BASED UPON TECHNICAL DATA THAT EM SCIENCE BELIEVES TO BE 
ACCURATE. IT IS INTENDED FOR USE ONLY BY PERSONS HAVING THE NECESSARY 
TECHNICAL SKILL AND AT THEIR OWN DESCRETION AND RISK. SINCE CONDITIONS 
AND MANNER OF USE ARE OUTSIDE OUR CONTROL, WE MAKE NO WARRANTY, EXPRESS 
OR IMPLIED, OF MERCHANTABILITY, FITNESS OR OTHERWISE. 

PORTIONS COPYRIGHT ARIEL RESEARCH CORPORATION, 1991. 
RESTRICTED USE CONDITIONS APPLY. SELECTED REGULATORY 
INFORMATION IN THIS MSDS HAS BEEN DERIVED FROM ARIEL 
RESEARCH CORPORATION'S INTERNATIONAL CHEMICAL REGULATORY 
MONITORING SYSTEM (ICRMS). USE OF THIS DATA IS PROVIDED 
SUBJECT TO THE TERMS OF THE LICENSE AGREEMENT BETWEEN EM 
INDUSTRIES AND ARIEL RESEARCH CORPORATION. FURTHER 
D1STRIBUTION IS PROHIBITED WITHOUT AUTHORIZATION. 

MSDS - HX0630 PAGE # 7 

"ISSUED BY VWR 07/17/93" 
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Material Safety Data Sheet 
From Genium's Reference Collection c:~~ p 

Genium Publishing Corporation 
1145 C<~calyn Screec 

Schenecudy, NY 12303-1836 USA 

No. 52 

HYDROGEN SULFIDE 
(Revision A) 
Issued: July 1979 
Revised: April 1988 (518) 377-8855 GENIUU PUBUSHINC CORP. 

SECTION 1. MATERIAL IDENTIFICATION 
Material ~ame: HYDROGEN SULADE 

Description (Ori~:in/Uses): Used as a reagent in analytical chemistry and in metallurgy; used to make heavy water. 

Other Desi~;nations: Sulfureted Hydrogen; HlS; NIOSH RTECS No. MX1225000; CAS No. 7783-Q~ HMIS 

Manufacturer: ContaCt your supplier or distributor. Consult the latest edition of the C~micalwed 
BMyers· GMilk (Gen.ium ref. 73) for a list of suppliers. 

H 4 
F 4 R 1 
R 3 I 3 

SECTION 2. INGREDIENTS AND HAZARDS 
Hydrogen Sulfide, CAS No. 7783-06-4 

•Contact your supplier to determine the exact composition of this gas and if any 
contaminants are present. 
.. lmmed~tcly c1ai:JgerouJ ro life and heaUh. 
•••OSHA sets the maximum peak above ceiling Pa as 50 ppm only in an 
8-hour shift with DO other measurable exposures . 
.. .. See NIOSH, RTECS, for additional data. 

SECTION 3. PHYSICAL DATA 
Bolllnc Point: -76r (-60"C) 
MeltlnJ: Point: ·llTF (-83"C) 
Vapor Density: 1.2 
Vapor Pressure: >760Tom (Normal Atmospheric Pressure) 

% 

PPO• S 2 
•see sect. 8 K 4 

EXPOSURE LIMITS 
IDLH•• Level:: 300ppm 

OSHA PEL 
Ceiling:• •• 20 ppm 

ACGIH TLVs, 1987-88 
TLV-'JVJA: 10ppm, 14mgtm' 
TLV-STEI...: 15 ppm. 21 mgtm' 

NIOSH REL 
1 0-Min Ceiling: 10 ppm. IS mgtm' 

Toxldty Data•••• 
Human, Inhab:tion. I.e;.: 600 ppm (30 Mins) 

Water Solubility(~): At68"F(20"C),l gramof 
~S dissolves in 242 ml ofwaztr. 

Molecular Weight: 34 Grams/Mole 

Appearance and Odor: A colorless gas; odor of rotten eggs. Warning: Panlysis of olfactory sense occurs at 200 ppm. 

SECTION 4. FIRE AND EXPLOSION Dfl TA ·· LOWER· UPPF.R ·I 
Flash Point and Method Autoil'!nition Temperature .Flammability Limits in Air· 

Not Applicable SOO"F (260"c;) ~by Volume 4.3 • 46 • 
Extincuishhll: Media: Hydrogen sulfide gas is a severe f~re and explosion baz.arc1; treat any fue involving it as an emergency. Try ro shut I 
off the gas; usc a Wa1C.t' spray to protect persoD!lel aacmpting this. Unusual Fire or Explosion Hazards; Dan~:er: Fire-exposed 
cylinders coataiamg hydrogen sulfide g:u can rupwre violently. If it is sale to do so, ICDOVC them from the fire area or zzy ro coollhem wilh 
a direct water spray. This gas is denser lhan air and can travel a considerable distance to a low-lying source ctf ignition and flash blc.k.. It is I 
flammable or explosive over a wide range of gas/air mixmres (sec LELand UEL). Special Flre-nchtlni: Procedures: Wur a self
contained breathiag apparatus (SCBA) wilh a full facepiece operated in the pressure-demand orpositi"C-pressure mode. Fire fighters mast 
use the maximum persoual prow:live equipment available. Fight fues from explosion-proof or unmazmed lo,cations. 

~~~~~~~~--------------------~~ SECTION S. REACTIVITY DATA ··· · ... , .. 
Hydrogen sulfide is stable ill closed, ainight, pressurized containers at room tcmpcramre under uormal storage and handliag coacfilicm. It 

1 does aot ~:adcrgo hazanlous polymerization. · 

Chemical lncompatlblllties: This material is very reactive; hazardous reactions occur between it md strong oxidizing agents, nitric a:id, 
soda lime, socfium. sodium peroxide, acetaldehyde, copper, and others (see Genium ref. 84, p. 491M-107). I 
Conditions to AYold: Do not allow sources of ignition such as open name, unproteCted hea!Cfs.lighted tobac:co products, electric spcks. 
or excessive heat in work areas because of the extrtmc flamm:lbility of hydrogeu sulfide. 

Hazardous Products or Decomposition: During fll'CS hydrogen sulfide may produce toxic gases such as sulfur oxides (SO). 

~OIMI c--... lll.._.c:.,..-. • __ ,.,_,.. ___ IMftlll_t_il_iiN. 
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No 52 HYDROGEN SULFIDE 4188 Hydrogen Sulfide 
SECTION 6. HEALTH HAZARD INFORMATION 
Hydrogen sulfide is not listed as a carcinogen by the I'ITP, lARC, or OSHA. 
Summary or Risks: High conc:entntioas (500.1000 ppm) of !his material cza cause systemic poisonmg symptom.IZCd by respznuny 
paralysis, and uncoasciousness, followed by death. ExposiiJ'es of SO to 500 ppm arc characterized by respiratory irritation (coughing, 
difficulty iD breathing). Eye md upper respiratory tnct (URD irritation start around 20 ppm; the severity increases with the duration and • 
intenSity of expoS~m. The sense of smell can be paralyzed immediately by exposiiJ'e to 200 ppm. Collapse quickly followed by coma and W 
possibly death can occur after breathing only a small amount at >1000 ppm. 
Medical Conditions Aggravated by Long-Term Exposure: None reponed. Target Organs: Eyes, respiratory system. 
Primary Entry: Skin contact, inhalation. Acute Effects: Eye and URT irritation, dizziness, headache, and nausea.. 
Chronic Effects: None reported. 
F1RST AID 
Eyes: Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at least 15 minutes. 
Skin: Treat for possible frostbite damage (cryogenic injury) if liquid hydrogen sulfide touches skin. Treat also for corrosive, acidic 
burns from either the gas or liquid. Inhalation: Remove the exposed person to fresh air; restore and/or support his or her breathing 
as needed. Rescuers must use good judgment to minimiu their own personal risk. IDgestlon: Unlikely. 
GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
medica) asslstauce for further treatment, observation, and support after first ald. 

·SECTION 7~·'SPILL. LEAK, AND DISPOSAL PROCEDURES. ·•·· · 
Splli/Leak: TrUll tm'J hydrogen m/fok gas WU: as an emugUIC'j. Preplan for gas leaks and make these preparations known to all 
relevant personnel Notify safety pcnoDDel, evacuate all nonessential pcnonnel, provide maxima:m explosion-proof ventilation, md 
el.iminale all sources of ignition immediately. Try to stop the flow of gas; usc a water spray to prole(;t personnel anempting ID do this. 
Cleanup penonnel require a complete set of prole(;tive clothing, including an SCBA. 
Waste D lsposal: ContaCt your supplier or a licensed contractor for detailed recommendations. Follow Federal, state, and loc:al 
ngulations. 
OSHA Designations 
Air ContamiDant (29 CFR 1910.1000 Subpart Z) 
EPA Designations (40 CFR 302.4) 
RCRA Hazardous Waste, No. Ul35 
CERCLA Hazardous Substance, Reportable Quantity: 100 lbs (45.4 kg) 

<SECTION•S.~SPECIALPROTECTION INFORMATION· 
Go.:gles: Always wearprole(;tive eyeglasses or chemical safety goggles. Follow the eye-md face-protec:tion guidelines iD 
29 CFR 1910.133. Respirator: Wear a NIOSH-approvcd respirator per the NIOSH Poclw G!U.tU ro Choni.cal HtiZIITds for the 
marimum-usc concentrations md/or the exposure lim.iU cited in section 2. Follow the respirator guidelines in 29 CFR 1910.134. For 
emergency orDODroutine usc (e.g., cleaning reactor vessels or storage tanks), wear an SCBA with a full facepi~ operated iD the pressiiJ'e
demand or positive-pressure mode. Warning: Air-purifying respirators will not prole(;t wori:m in oxygen-deficient atmospheres. 
Other: Wur impc:Mous gloves; boots; aproas; and clean, impervious, body<()vcring clothing to prevent my possibility of hydrogen 
sulfJde's contact with skin. All clothing must be flame rcsistanL Ventilation: lastall and operate gencn.land loc:al ventilation systems 
powerful enough to maintain airbome levels of hydrogen sulfide below the exposure limit cited iD section 2. Make all ventilation syslCmS of 
maximum explosion-proof design (e.g., nonsparking, electrically grounded and bonded, etc.) 
Safety Stations: Make eyewash stations, washing facilities, and safety showers available iD usc and hmdling mas. 
Contaminated Equipment: Contaet.lcnscs pose a ~ial hnard; soft leuses may absorb irrilants and all lenses coucentrate lhem. Do 
not Wu1' contact lenses in any work area. 0 ther: All piping md equipment used with this gas most be pressUre checked and leak tight. 
Comments: Practice good personal hygiene; always wash thoroughly after using Chis material. Avoid transferring it from your hmd.s ID 

your mouth while eating, d.rinking, or smoking. Do 1101 eat, drink, or smoke iD any work area. 

SECTION 9~:SPECIALPRECAUTIONS AND COMMENTS· ''/ .···:-::·:: ·. · ::::··.'···:::':: •:·• :.:.;.•.:::•::::...,:>::>· .· 
Storage/Segregation: SIDJ't hydroren IWfulc iDa cool, dly, wdl-vCIIUlal.ed arc.a a'W3y from ox.idiz.iDg ageDLS, IOW'CeS of bea1 or ipilica, ey flmlmablcl 
a.plolive IIWCria1l., cyliDdm CODtainiDg oxnm. ad iDcamplu"ble chemicals (sec ltd. S). Use outside or delachcd lii.Ongt. Store cyliDden upript ad 
acure diem ligblly. Spedal Handllng.,Storage: Hydqca IU!fulc ia lbipped Uld llond. u a praiUrizc4 pa ill cyliDdcn or taU: em. Praect diem 
aga.iDit pbysical damage Uld regularly iDipec:l them for aacts., leaks, or faulty valvu. Electrically grcJIIIId ud bond all CIOIIraiDen used illlbippiq or 
lrllllfmiD& openli01111D pmeat IWic &pUb. Do DOt drag or slide c:yliiXIen; move lhem ill a carefully mperviaed I!WIIIerwilh alllilable bllld lniCL Do 
not smoke ill ey use or stcnge area. Shade ca~taizlm from ndiallt heat 11111 clir= IUDligbL Englneerlng Controls: Mate all cngilleeriq IJIIalll 
(YeDtilatioD, proctucUoD. e&c.) of maximum a.piOiiaa-proof clesip. Hydrog= sulfide must be used iD closed CDBiAecrillg sy1tem1 because of iu a.plOiibility 
(sec led. ~). Evaawc llld purze all lines wilh all mat ps IIICh u llittogeD (N,> before ud aftu usillg bydmsCD IUificle. Comments: Pafarm all 
openbOIIS wilh hydrogen IUifide c:an:fully to prevent accidelltal ipiliaa. Keep the valve·praectiaa cap ill piiCCIZIIIil innediazely befcn ua. liiJCit a check 
ft!ye or lnp illro lhc trusfcmlline ID pn:YCDt a clallpmll bactflow iDto lhc origillal CCIIII&iDU. U11e pta~~W-reducillg n:guJaton wbal c:lCIIIIICCiillg I 
c:ylillder to a lower-pressure pipi11g system. Obtain delailed halldliD&, shippiDg,IDd lii.Onge information from your supplier. A trailled chemist or afety 
specialist fUiiliar wilh lhe physical alld chemical propertiel of Ibis aweriallhculd be pruem cluriDg aJIWOlt openli0111. 
Tnnsportatlon Data (49 CFR 171.101·1) 
DOT Shlpplnr Name: Hydrogen Sulfide DOT Label: Flammable Gu alld Poison IMO Class: 2.1 
DOT ID No. UN10S3 .DOT CLaa: FlammableGu IMO Labd: FlammableGullldPoiaoDGu 
R.eferucu: 1, :Z.U. 73, 14-94, 100, 103. 

Judpalls a to !be lllliUitriJily or iDfonmu011 bcrcill for pwdlaK:r'a JUillaiCI- Prepared by PJ Igoe, BS 
__,.~, rspaaabilil)'. 'Illela-,lllllaup _.mlec;nllal 1----------------------1 
._ &ata iiiiiiD JIRIIIIII* d IUCII illf~ca, Cieailllll l'lllllilllill& Corp. Industrial Hygiene Review: OJ Wilson, ClH 
wadiiiO wurulia, Jlllk.a _, Kpn:ICIIU401111111lauJICI DO rapouibilil)' 

•to Ill&_,. oraailalili!J otllldl ill!~ for.,~ ID •A Medical Review: MJ Hardies, MD 
~· illlalded f1U1110M1 or for~ or ill ~~~e. _ 

~Citll o--Miiobioc~ Nto ___ ..,.__ .. ,._._..,._ .. ,__ 
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Black Hilt. Bentonite Co. 

MATERIAL SAFETY DATA SHEET 
HOIJQN1 PBOPUCT !P!NIIFICAIIQN 

MANUftAOTUA!RI NAME 
. . 

•lack Hlllt etntonJtt 00, (!(nett Bentonite Corp.> 
ADDRU8 

r.o. aox '· Mm•. wr"'" 
Oto(!MIOAL NAME ANI) eYNONYMI 

HYstrou• fi!IQ!te of !Jym!nal Wyomloa Sodium Btntonltt 

119IJON I· . HWBPQUI IHQAIDJPQ! 

MATERIAL OA COMPONENT ~ 

f!OTJQN! 

· IOIUNQ .POINT<-"> 
•: 

Not App11oabte 

VAPOR ft"INURI (mm Hg) 

Nat 'APOIIOiblt 

EVAPORAT,ON RAT& 

Not ADDIIoablt 

1.8 Chronl 

!HVIIC&L PATA 

Negligible 

P.~ 

PRODUCT NAttle 
~--.. ~--------~-~ . .-~ ......... ·. .:.r:'l''~·(f·~·-· ·~ -~-· 

bYO.lOO, ·:':·.·:::·~~~\~~~ft. 
... -~-.- _. .. - . .· -, ~• .. :. \.. ,_~;... 

.' .:- •. .,.; .. ,_ .. -~- .. _, .. ~~-;.: \~ .... 

. . . ; . ·. . · . . .. · . ' .. · .. :··~-~~-~~r .. _, ......... ~:·.··-·. 

·.~!.i~~ltt.O.~;~~~~·· .· .. · .... ', ... ~,~ ....... ,. ... 
.. . ,?t. ~-~:M~c. · 

;.·.·a":•'; .... ~--~.·-·.~:~~·--~··: 

:~<~· ..... -~ .. · .. ;_:-~ ·:~.;;~:.-~;;~-~~:~ 

. . ··.: ........ ~ .. . 
.·.:·· . . . ~··' . . '. · ... ': . , 

:, : .'' : • I ,;', • .. ,, 

...... ~.~i~~ .... ~~·'. :.. •• ·~~~~-:"'~~- ... . 

.. , ... 4!;: .. ~i~_·t ·(.:"·;;;.~~~ ... . 

AP,IAMNOE AND 0~ 
O~IITY • 20• 0: ~:.?~···:-:··~:_. ....... ,.~,.7~~;·:~·::Y. 

Vtl!ow, llue, brOwn oranulta or powcltr. 
Earth)' Odor. 

"' . . . . . : ... . ...... 
UNOOMPAOTiD: lllbllo·ublo4o0\ .. ·-····.· '· · .. ~ 

. ' 
HAMfSDOUI MAT!AtALI !DINJIPIQ!ItON 

--1- Health Hmrd -1- FlammabilitY · 
. . 

-L 1\Hallvtty 
.. 

~-- .•.. , ........................ ...... "· k , ..... ,....... . .............. ·--·=-··-··111111· ........ ~hii!R4.fl 



\...J .~.~ ....... __ •• ,-.J 

~-~.J.~.Ion~'i~----------_::F=::IR=~=A=N=D=E=X=P=LO=SI:!O:;:N:;P::A::T::A::_ __ .. _ Hydrous Silicate of Alumina 

F l.ASH POINT 

Not AppJIO!blt 

§ICDOfl I HIALIH HAZAJW PW 

THR!SHOLD UMIT VALUE 

... , .. •··· .... 

o ur llml · · .. , ...... · · . 
BOdlum 8tntonltt,. ,.: ii .~. F~:):.: 
Pres Silica Cat. ~Ut-~#'(W'&~Ioif'~ :· . 

. .• ~.,..,.,;;..-.·:it ...... :~~· ... 
I( mgfM•. Totti Cuat, 1.§ rnqtM' [!lplrablt dutt. 

. :.- .. ·;;;i;:~k;#··.:;~~~-~~: .. : ' 
Chr;m\O !lCpoeyl'! 9VJr !~ IDI)' roayl\ In &IIICO!II Or Otl'lef tffplttt9ry allmsntt. , ... · ........ . 

' OAROINOQ!NICITY 

)eysa: Pluth with walrr. · · Skin: Wlft\ wltn topp and water, 

Jf !phaltJLJDt1 tf1tcts oqoUr. fnoxt 19 fttth flr. 

!'CD!~' BEACTJYITY DATA 

OONOITIONB OONTRIIUnNCI TO INSTABILITY 

!tlblt 

HAZAROOUS CECOMPOSrTION PRODUCTS 

None 

IICTKUf7 IPILL 08 LJAK Pf!Oomueu 

STIPO TOlAKI! IF MATIRIAL 18 RELEASED OA SPILLED · ...... . · ..... ·. 

..,lt .. u .. n.-o~o..,n;.;.;tfmAO.!.:.oiD.l.lltr.:;t!d~,.:I:.:;W~e:.:t:.R.o~H:.:P:.:O:L:r:..;o::.:o:.:.I.IJI!t~O.!It,..=a~n:.ljd~l!.z.:;UIZ.lP~P:.:~roi:jq~u~qt:.:,• ________________ ..,.. ____ . · ..•. 
WASTE 018P08Al M ETHOO ~.~ .. ";.~' :: ::::-: .. : ·::·; '?:: :;·; ,;;· ;:~::~ .. 
Ctn U dl1Q21H of In epproytd llf!~df:.:.:.:lll:.:... -------......;.------· "!!Il, ;.·.··. _....,....-.~~~~.,. 
NMRAUZINO OHIMICAI-8 ·.·.::\<<;::_: ;:::·::~',:::t~~;:':?;~L 
Not ·ARRURibt! 

~-~··· 
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§ECTION 8 

/ 

A!B~IAA'rORY PAOT.!OTION 

f.!H NfOIH IPRt9Ytd dut! rf1p!ratort. \'tit~ aeproyel TC..I10·X)()(, 

VINTlLATION 

Buffloftrtt to kup dutt !t'f!!t bo!ow the TL.V for ornt!llloe tlllol, ..... • 

PROTCQTIVE QI.OVEI . 
. .. 

a•ntfi! dutx wortc plo¥!1, 

EYE PROTECTION 

ulf~h~1p~h~~u~•~l~~o~n~dlwJI~9D~_t~•~xl~tL•t~!g~h~twfltt~lnwQuQ~o~gg~ltut~a~re~.r~eo~o~mwm~•~Dda~~·~-----------~------~~, 
... ·...-. •.. ~- .. .:.:,·.J.··-~ . _; ... -.. ;~ .. ~--',:~·- : . .: 

OTHER PROT!CTrVE EQUIPMENT 

.!w;YIW.&.~.~o~~l~&!~h-------------- . . .... 04 

ACTION I IP!C!At. PA!OAUIIONI 

NO!!f 

PREPARED BY: 8LACK:~ILL8 BENTON IT! CO • 

. , . 

. .. ~- ... 

. . 

·-~.,. 

..•. .,........ ''~'~"'-"' 
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Material Safety Data Sheet 
from Genium's Reference Collection 

Genium Publishing Caporatioo 

No. Iso-Butylene 

ISO: 

1145 CaW!!! Street 
ScheDcctady, NY 12303-1836 USA <iP Issued: November 1988 

(518) 377-8855 
GEJIUII I'UaLIIIIMCI CORP. 

Mataial Name: ISOBUTYLENE 

Description (Orf&lD/Uses): ObtaiDed from refulery steams by ahsotption on 651. mlfuric ICid (H,SO J 
at S9"F (lS"C). Used primarily to produce diisobutyleue, trimm, butyl rubber, md other polymers; also 
UJCd to produce a:ntio.xU!aZI1s for foods, pJastics, md pacbgiDg food supplemcub. 

Other Desip•tloas: Isobul=c; 2-Metbylpropc:oc; gamma-ButyleDC; C~..c(CH,)2; CAS No. 0115-11-7 

Manufacturer: Contact your supplier or dimibu~Dr. Cousul1 the latest edition of lhe CltemictUwed: 

~ 
NFPA 

R 1 
I 1 
s 1 

BIIJD's' GMide (Gezliwn ret. 73) for a list of supplim. 

HMIS 
H 1 
F 4 
R 0 
PPG• 
•See sect. 8 K 4 

Isobutylcue, CAS No. 0115-11-57 

'Monitor NlOSH. KIECS (UD0890000}, for additional data. 

Bo~ Point: -19GF (-6.9"C) 
MdtfD: Polat: -220"F (-140"C) 
Vapor DeDIIty (AJr = 1): 1.9 
SpecUk Granty ~0 c 1): Ca 0.6 

Apparuce ud Odor: A coJadcss, cxttcmely flammable gas; odor DOt Us1led. 

•IsobatyleDC is 1aY .,luble iD aJcob:)l,. Clbcr, IDd llllfuric ICid. 

Ca 100 OSHA PEL 
None Established 

ACGIB TLV,1988-89 
None Established 

NIOSHREL 
None Established 

Tcuk:lty Data• 
R.al. lnhalatioa, LC,.,: 62o gJrzr (4 Hrs) 
Mouse, lllhalatioa, LC,.,: 415 t)rzr (2 Hrs) 

Molecular WeJPt: S6 Grams/Mole 
SobahWty ID Water (IJD}: IDsolDbk• 
IJD Vobtlle bJ Vobmlc: 100 

·'SECllON-,:t4PiFJRE='=fA.ND'''tEXPEOSION·•:::=DATA==:~·:;)#:::;::·=:;?t::::=:::;;:::;;::;·)·=:>:::=tt::,:)ikiti;:,::;:;::,:::::;::.=:::::::=:t::::.::;.:;::::'i/:::::::;;:::=:::·_.:•:::::,::::;:=:.::-:.:::•:::) .. :=·•:·:=::.:._-:.:::: 
Flash Poinc- I AuiDignition 1i . 869"F (46S"Cl I LEI.: l.B'J, Ylv l VEL: 9$ Ylv 

~Media: lsobalyla~e ps il m en=dy Ounmahlc ps tba1 bas a nb&Wltial uplomc air~as rqc. For isolxltylaJc fira., 
the ru:o""""""'d &c:figlltiq ledmiqliC is to 11Dp 1be flow of ps iDsleld of ex1iD:gaisiUDg the fire. If the flma ce ~ mlthe 
isobmylcDc JU CODtinucs to acapc or leak. m czplosive air~as mixture em form quickly IDCl ipiJe without wamizlg. A mul!iDg c:xplolion 
could CII1JC ~ dlmJ&c Ibm lba1 wbich would be caused by allowing the tn ID bam i1ieJf oat.lf the fire must be atiDgaisbed to allow 
safe aa:c:u to lburotf' valves, J'C('.OTII1!!f'ed extiDguishing ageuts include C0

2 
md dry chemical. Uaasaal Flre or Explosk»n Hazards: m 

maDY cues, the prefcmd ~ is to allow the flames to contiDDc to bam IDd to cool the smoiiJidiDgs with Wlll:r 1JUY to preva11 ipition 
of Demby combastibles. lsobatylCDC gas is heavier lb.m lit llld em collect in low-lyillg, c:oafiDed spaces. PotcDti.ally uplosivc lir-su 
mi.xtu:res ce cspccillly likcl.y to build up iD such an area, ., enter it wiEh extreme cautiOD wbelbc:r or DOt i1 is presallly iDvolvcd ina fire. 
Possible .,un:es of ignitioD must DOt be brought inlo my area suspcc:led of c:ontail1iDg substmtial conc:eulrltions of isobutyleue gas. Spedal 
Flre-flchtlaa: Proc:edares: Wear alelfoCODtliucd brealhil1g appmtus (SCBA} with a full facepiece opcrUd iD the pressme-dcmiDd or 
posilive-prcssu:R DJ)dc. 

• Sax (Genium ref. 6) ~a fluh point of -IOS"F (-76"C) fur isobutyleac. 

'SECTION·•·::;::s~i:=REACTIVITYi::iDATA••::::·/.·.•••·•••-:••••::••:••··:::::::=::::://i:·:·.:=:::::::::;:::;::·:·:·r:·:::t::A/~:i:t••NWiY\#:%:)t:::=:=::it·Mt=•fili:':::•@U?t:::t::t•U:::•:::m:·::::: ··· 
StabWty/Polymaizatlcm: lsobutylczle is stable iD closed, pressurized COD1ail1c:rs dariiJ& routine operaliOIIS at IOOmlaDpentllr'e. 
Huudous polymerizatioll CIDDOt ocear. Cbemlcali.DcompatlbWdes: lsobutyleDC cmleact dmgc:nmly with stnmg oxidim!g mm:rials. 
Condltioas to A ~d: Prev=t e1p01iD1 isobutylene 10 any soan:e of ipitioD sach IS an opeD flme, spcb, lighted tobaa:o pmdadl, or 
llCam liDcs. Bazardoas Prodads of Decomposltioa: lsobatylcuc fires Cll1 produce ID:Dc gues IIICb IS carbon IIIODOlide (CO) or lowa'
molec:ular-weight bydrocarboDs. CGmmeats: The extreme flammability of isobllt)'leue mems lba1 my rea:tioDs iDtOlvizlg 1bis malerial,. 
includiug IIODhazardous cmes, IIUISt be performed carefully iD order to prev=t fires andlor explosions. 

:SEGriON/!62lHEALTHJHAZARI):.::JNEORMATION:;W:t?:iiff/::i:/\:i:/:):ifttMht/:::::;::;:::r:\tttLhUtMt-i::M&:i:::.::g;;n;M! 
~ bobaty.lcDc is DOtlisJcd as a~ by tbe NI'P, IARC, or OSHA. 
S1IJIDDU1 or IUib: llobcyk:Dc il a limp~ upbyliaD1. As IUCb i1 will DOt cause aignific:ant ph)'sio1oJical JtSpODICI, but il cc displace the 
minimum required lbl:losphcric OX)'Iell te.cL Sigl:l:ificaDt displaccm:Dt bJ isobatylezlC RSU1ts iD m ozygCIHieficialt llmOCpbert wilh DO 

adequate WCDiDg pJOpel1ics. Alpllyxi.IZioa fataWies c:a aa:u:r apccil1ly iD confiDed, Jow-lyjzlg, poarty ftlllilaled Jpac:a becmle ilobaty-



No. 674 ISOBt.rrYLENE 11/88 

SECTION 6.. :HEALTH HAZARD INFORMATION. conL ·· 
leue gas is almost twice as dcDsc as air itself (see ICCL 3). Medkal CondJtlons Azgravated by l..ca&·Tel11l Exposure: Noue reponed. 
Target OrpDs: None reported. Primary EDtry: Inhalation. Acate Elrects: Initial symptoms of the effects of simple~ asphyxiant 
gases are rapid respiration and air hunger, diminished meDta1 alertness, and impaired muscular c:oardiDation. Continuinl! lack of oxygen 
causes f&Dlty judgmez11, depression of alls=sations, rapid fatigue, and emotional instability. M the asphyxia continues,. uusea; wmit
ing; prostration; loss of conscioumess; and, finally, convulsions; deep coma; and death c:an occur. ChroaJc Etrects: Nc1ue ~
FIRST AID: Inhalation. Would-be rescuers need to be conc:erncd about their own safety when entering confiDed, poorly YCDtila!ed, 
oxygen-deficient areas. Self-contained brealhiDg cquipJ:DCDt must be readily available for rcscucrs. Station standby wod:ezs outside the 
immcdi•te area so lbat they c:an summon additional help if it is needed. Remove the exposed person to fresh air; restore and/or support 
his or her breathing as needed. Have qualified medical personnel administer oxygen as required. Comments: The extreme flammabili1y 
of isobutylene gas warrants spccialauention even during rescue operations. Rescue pei~QDDel must not smoke. AD emct'JCDCY lamps and 
fioodlights that must be lowered into enclosed areas for rescue opc:rations must be explosion proof. Obtain this equipment before my 
cmc:IBCDCY occurs md make it accessible to emergency-response personnel. Get medical belp (lD. plant, paramedk, commiiDft]') for 
all aposures. Seek prompt medical assistance for further treatment, observation, and support after first lid. 

SECTION•·7~/tSPILLt•(LEAK{iAND·· DISPOSAL .. PROCEDURES•=:"- =:i: :···= = ........ : ........ •: :.:· ... · ·==>·=> ..... . 
Spill/Leak: TIUIIIIIJ isobiiiJII!M JIU leDit IU 1m emergency.!! the leakiJ!g gas has not yet igDilleCi, use water spray to di:rcct flammab.lc gas
air mixtures away fromsoun:cs of ignition. Extinguish all sources of ignition as quickly as possible; however, if the J.c.U:ing gas is burning. 
do not anempt to extinguish the tlamcs until the source of the isobutylcne gas is 1oc:ated and sealed. Otherwise, flammable isobutylenc gas
air mixtures c:an explode without wii'Iling md cause widespread damage that might DOl have occurred if the original fae had been allowed 
lD bum itself ouL If it is ncccsu:ry lD extinguish isobutylene names in order to gain ac:ccss to a shutoff valve, use dry dv:mical or carbon 
dioxide as cxtinguishillg agents. Waste Disposal: Colltlet your supplier or a licensed contractor for detailed recommendations. Follow 
Federal. state, and local regulations. 
OSHA Desl:utions 
Air CaatanliDIDt (29 CFR 1910.1000 Subpart Z): Not Listed 
EPA DeslpatiODS (40 CFR 302.4): Not Listed 

:SECTION .:::::81 :SPECIAL :PROTECfiON INFORMATION .... , ....... ·=·=== .. : .. :;::::;::. ·'· <: =:: .. : .......... = . 
Respirator: Follow OSHA rcspirarorregulllions (29 CFR 1910.134). ForemczgcncyornonroutiDC opcmions (leaks orcleaniDg reactor 
"VeSSels and stange tanks), war an SCBA. Wana~n&: Air-purifying respin!Dni willn« protect womn in oxygezHidic:ient atmospb=s, 
which liCk warniDg properties; to work in them safely requires that ID SCBA be worn. V entllatlon: lnstalliDd operate geucnl md local 
maximum, explolioa-proof ven!:ilation systems powmul enough to maintain airbomc levels of this DWerial below the .bwcr explosive limit 
ci1ed in section 4.l.oc:al exhaust YCDtilallon is preferred because it prevents dispersion of the contmJinant into lhc general work area by 
eliminating it It i~ SOIIJ'Ce. Coasult the latest edition of Genium reference 103 for detailed reannmendltioD. Safety St&doDs: Make emer
gency eyewash stations, safety/quick~ showers, and washing facilities available in wort areas. Coatamlutecl Equipment: Contact 
lemcs pose a special hazmi; soft lcnscs may absorb irritmts, and alllcnscs concentrate them. Do 1101 wear CODtct Jemcs in any work m.a. 
Commaats: Prlctice good pcnona1 hygiene; always wash thoroughly after usiDg this mareria1 and before CltiDg, drinking. smotmg. using 
lbc toD.ct, or applyiDg cosmdics.Keep it off your clothing and cquipmenL A void uansfaring it from your hands 10 yoar molllh while eating. 
drinking. or smokiug. Do nDt ear, drink, or smoke in any wart area. Do not inhale isobluylenc npor. 

lSEGI'ION•i::i:9./:.:::SPECIAL:i\PRECAUTIONS··:AND=::::coMMENTS :::':t:::=:u.:::•·:===:::.==':::::=::::,,:,:: .. :::::.:::===::i::::..=,==·::O:='i)=::::::::=: :=:: .. :}:::::::::;:.: :=::: 
Stanp'Secncatioa: Stare isobutylenc in closed, pressurized containers in a cool, dry, weil-ven!:illted area away from soan:cs of ignition, 
combustible mw"'Tials., and ltiODI oxidiz=s.. Protcc:t c:onWnczs from physical damage. ~lneerbq: Controls: Make SIJrC all engineering · 
systems (produc:tioD, trznspotWion) are ot ma:r:imum cxplosioD-proof ~ Eleca-K:ally gl'OIIDd and boad an containers, pi~ etc., 
used in shippiDg. transfeniug. ICacting. production. and sampling operations to prevent static sparks. Comments: lsob11tylene IS an 
exlrcmdy explosive ltld flammable gas. It must not be exposed ID any possible source of ignition in wart or storage arr.as. 

TrusportatloD Data (49 CFR 172.101-2) 

DOT Shlppln& Name: Uqucfied Petroleum Gas 
DOT Hazard Oass: Flammable Gas 
IDNo. UNIOSS 
DOT Label: Flammahle Gas 
DOT Part~nc Requirements: 49 a:R173.304, .314, .315 
DOT Prtaztnc Esatptlaas: 49 CFR 173.306 

IMO SbJppiDc Name: llobatylenc 
IMO Hazard Oass: 2.1 
IMO lAbel: Flammable Gas 

Refere!ICIS: 1, 6.14-94,116,117,120,122. 
JudpDaD •111 !be aubiJi%J or illfaralioll bll"':ill for Jlllldl-l'• JIUIPI*S • 
-u,. ~ 13fll "ri!ily. 'Dialf-. allllauJII...-.IIIe-1111 
........ ill .. ~ flllidl ilfanalaltillll, CJaiaal Nllllllilll c:.p. .............. ..-... ··..s-•a I N'ily 
•liD .. __, crr81111ility flllldliaf_. far 8ppliclliaal lA 
~i-.dld~crrfar clill.c. I 

Prepared by PJ Igoe, BS 

Industrial Hygieuc Review: DJ W'J.lson. em 
Medical Review: W Silverman. MD 
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Isopropyl Alcohol 

MATERIAL SAFETY DATA SHEET 
GENIUM PUBUSHING CORPORATION I Revision 0 

1145 CATALYN ST., SCHENECTADY, NY 12303 USA (518) 377-8854 --- Issued: October 191!2 
Revised: September 1985 

From Gellium's MSDS Collection. to be used as a reference. 

SECTION 1. MATERIAL IDENTIFICATION l!! 

MATERIAL NAME: ISOPROPYL ALCOHOL 
OTHER DESIG~TIO~S: Isopropanol, 2-Propanol, sec-Propyl Alcohol, Dimethyl Carbinol, Isohol, Petrohol, IPA, 

C-H 0, CAS ~ 11067 63 0 

~ :•!A.'\UFACTURER/SUPPLIER:.) ~vailable from several sources, including: 
Allied Corporation 
PO Box 20t>4R 
~lOrristo"'Tl, :'\J 079oO r .201 J 455-~400 - (SUO) o31-80SO 

SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA 

ISOPROPYL ALCOHOL ca 100 8-hr TWA: 400 ppm or . Current OSHA PEL and ACGIH TLV (1985-86). 
~~~-~~~!~: ______________ 
Human, Eye: 20 ppm 

The ACGIH STEL is 500 ppm, 1225 mg/m3. Primary irritation dose 
NIOSH has recocmended a IS-minute ceiling of EOO pptL Aumiil·:-iiitiiiitioii:------

~~~-pp~;_!~------------
SOTE: NTP and !ARc.; list CAS 10067-63-0," isopropyl alcohol manufacture Han, Oral LDLo: 

(stroq: acid process)'' as a human carcinogen. ~e believe this refers 8600 mg/kg 
to the process and not necessar1ly the prociuct. Check with your Rat:-ora.i:--------------
suppliers. 5840 mg/kg 

SECTION 3. PHYSICAL DATA 
Boiling point,· 1 atm •.•..•.... 180cF, (82°C) Spec1fic gravity (H20=l) ..... 0.786 
vapor pressure~ 20°C, mmHg ... 53 Melting point ................ -127.3°F (·88.5°C) 
Vapor density (Air-1) .•.....•. 2.07 \ Volatile by volume, 20°C ••. ca 100 
Viscosit)', 20°C, cps .......... ~ ' E\·aporation rate (CC1 4o:l) 2.6 -..~ ••• 0 

SolubilitY in water ........... Colli? let ely ~lolecular weight ............. 60.11 
soluble 

APPEA~~CE & ODOR: Clear, colorless liquid with a slight non-residual alcohol type odor. 
Threshold odor concentration, 100~. recognition by test panel, is 28.2 ppm. 

SECTION 4. FIRE AND EXPLOSION DATA Lower Upper 
F1ull Poim Uld Method AUIOlgtUUOn Temp. Flammabiliry Limits in Ajr 

S5°F (11. 7°C) clo~~ci Cutl ·so°F (399°C' % bv volume 2.0 12.0 
EXTINGUISHING MEDIA: Carbon dio:xicie, dry chemica!, alcohol foam. Use water spray to cool fire-exposed tanks 
containers. A fine ~ater mist ~:~ar be used to smother fire or to disperse vapors. Do not use a solid stream 
of water since the stream will scatter and spread the fire. 
Isopropyl alcohol is an OSHA Class IB flammable liquid. It is a dangerous fire hazard and a moderate 
explosion ha:ard when exposed to heat. flames o~ ~xid1:ers. At 20°C, the vapor space (saturated) above 
isopropyl alcohol contains about ~. 3 \'Ol ume \ of ~·apor. \"apors are heavier than air and JM)' t,..•ve! • 
considerable distance to an ignition source anci fJ:t!;hhllck. Fi ref"i crhterc: c:hnuln w~•n· ~~1~-c~~~·•ft~~ h~•thinR 
apparatus and full 'rotcctive clothin2 when fi2~~in2 fire~ involvin~ this ~~~~~ial. 
SECTIONS. REACTIVITY DATA 
This material is stable in clos~d containers at ~oom temperature under normal storage and handling 
conditions. It does not polymeri:e. Isopropyl alcohol is incompatible with acetaluehyde, chlorine, ethylene 
oxide, hydrogen-palladium combination, hydrogen p~roxide-sulfuric acid combination, potassium tert-butoxide, 
hypochlorous acid, isocranates, nitroform, phosgene, oleum, perchloric acid, and strong oxidizing agents. 
Do not store isopropyl alcohol in aluminum containers. 

Thermal-oxidative degradation products can include carbon monoxide. 

c_... Cl---co-.......... c.,..-. ____ ,.._.._..,.._ .. ,__ GENIUM PUBUSHING 
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SECTION 6. HEALTH HAZARD INFORMATION l TLV 400 ppm (see Section 2) 

At 400 ppm, vapors of isopropanol (IPA) may cause mild irritation of the eyes, nose, and throat. Prolonged 
exposures above the TLV may cause nausea, headache, and mild narcosis. The liquid is irritat.ing to the eyes 
and produces intense stinging and burning. If not promptly removed, IPA may cause eye damage:. Repeated or 
prolonged cont~ct with the skin may cause irritation and dermatitis. While toxic skin ~bso~1tion is unlikely 
it should be considered in meeting the TLV. Ingestion of IPA wi 11 cause burning of the gastrointestinal 
tract, nausea, vomiting, bleeding, CNS depression, hemolysis, and pulmonary damage. Ingesti.on of as little 
as 10 ml may cause serious injury, while ingestion of 100 ml can be fatal. The single lethal dose for an 
adult is approximately 250 ml. The TLV for this material is set on the basis of eye, nose, and throat 
irritation. IPA has good warning properties. 
FIRST AID: EYE CONTACT: Flush eyes, including under eyelids, with running water for at lea!;t IS minutes. 
Get medical attention (Inplant, community, paramedic). SKIN CO~ 'TACT: Flush exposed area with water while 
removing contaminated clothing. Get medical attention if irritation persists. INHAL.ATIOS: Re:nove victim to 
fresh air. Restore and/or support breathing as required. Get medical help. INGESTION: Give victim milk or 
water. Induce vomiting by sticking finger to back of throat. Contact a physician or Poison Control Center. 
Never give anything by mouth to a person who is unconscious or is having con\~lsions. 

SECfiON 7. SPILL, LEAK AND DISPOSAL PROCEDURES 

Notify safety personnel of large spills or leaks. Remove all sou:-ces of heat and ignition. Provide maximum 
explosion-proof ventilation. Evacuate all personnel from area, except for those involved in clean-up. Remove 
leaking container to safe place if feasible. Clean-up personnel need protection against liquid contact and 
vapor inhalation. Absorb small spills with paper towels, evaporate flammable alcohol in exhaust hood and 
burn dry paper. Contain large spills and collect liquid, if feasible, or absorb with vermic·ulite or sand. 
Place waste or absorbent in:o closed container (using non-sparking tools) for disposal. ~ater spray can be 
used to dilute and flush spill if necessary, but do~ flush to water course or to sewer or enclosed area. 
DISPOSAL: Burn waste liquid in an approved incinerator or dispose of via licensed waste disposal company. 
Absorbed liquid can be landfilled. Follow Federal, State and Local regulations. 
AQUATIC TOXICITY .TLm 96: 1000-100 ppm. 

SECTION 8. SPECIAL PROTECTION INFORMATION 

Provide general ~d local exhaust ventilation (explosion proof) to meet TLV requirements. For emergency or 
nonroutine exposures where the TLV may be exceeded, use an appropriate NIOSH approved respirator. Fume hoods 
should have a minimum face velocity of 100 lfrn. All electrical service in use or storage areas should have 
an explosion-proof design. Wear impervious gloves and safet}" glasses to prevent contact with the skin and 
eyes. If repeated or prolonged contact with liquid or mist is likely, wear protective clothing including 
boots. apron. and face-shield or splash goggles. Remove contaminated clothing icmediately and do not reuse 
until it has been properly laundered. 
Eye wash stations and safet:y showen should be available in use and handling areas~ 

Contact lenses pose a special hazard; soft lenses may absorb and all lenses concentrate i:rTitants. 

SEcriON 9. SPECIAL PRECAUTIONS AND COMMENTS 

Store in closed containers in a cool, dry, we'll-ventilated area away from oxidizers, heat, sparks, and open 
flame. Protect containers from physical damage. 
Use only with adequate ventilation. Avoid inhalation of vapor and repeated or prolonged contact with~e skin. 
Remove contaminated clothing immediately. Wash thoroughly after handling. 
Cround and bond containers and equipment when transferring or pouring liquid. Use non-sparking tools. 

Do not eat or smoke in areas ~nere this material is being used or handled. 

DOT CLASSIFICATION: Flammable liquid. DOT I.D. NO.: ~1219 

DATA SOURCElSI CODE CSce OIOUiryl 1-12 • 19 • 20, 23, 26, 31, 34. 37. 39, 43, 47, 59, 79.R. 

APPROVALS -~ ~c.c.wocc..:: 1 11/f. 5 ____ .. _,., ___ ,__ .. __ _,,.._ .. 
INDUST. HYOlENEISAfiTv ~J ,_,r 

.....-,,,__.......,. _________ ., __ 
c-..--.c--·-·-· •.-·-_.., .... _,.__,., ______ ,..._. __ 

f~ [h._ ~S" -- ··-- MEDlCAl. REVIEW: <: ]..;;,: 

JOA Sll5lM GENIUM PUBUSHING Copyrighl @ Septaber 1, 1985 



/ 

US DEPARTMENT OF LABOR 
Occupational Safety and Health Adm1nl5trat1on 

MATERIAL SAFETY DATA SHEET 

Required under USOL Safety ~ Health Regulations fo~ Ship Repairing, 
Shipbuilding and Shlcbreaklno <29 CFR 1915,1916-':!_917> 

SECTION 1 

ALLEGRO INDUSTRIES 
6403 E. ALONDRA BLVD. 
PARAMOUNT, CA 90723 

Telephone No: (213)633-4861 

PRODUCT·s PRODUCT NOs 

Personal Safety Equipment Cleaning Pad 1001 

Chemical Name ~ Syncnymss 
Isopropyl Al~ohol 

Trade Name ~ Synonymss 
Sterl .. \.Hpe 

Chemical Famllys 
Alcohol 

Prepared by 

Thomas J. Jolinston 

~~%&rdaus miMtUrQs of other 
Liqu1d5r Solids or Ge~es 

Isopropyl Alcohol CAS 4\67-63-0 
.. 

Forrnula1 
CH.,CHOHCH~ 

Date 

1/5/90 

y.. 

70 

SECTION Ill - PHVSTCAL DATA 

TLV 
Unit 

400 ppm 

Balling Palnt <•FJ 
V•por Pres~ure <mm 
lsaprapyl Alcohol 
DemJltY <A1ra1) 
lsoprapyl Alcohol 
9club1llty ln Water 
Appearance L Odor 

1~0 
HQ1 

Gpeclflc Gravity <HnO • 11 0,874 
Percent Volatile by Volume <%1 100~ 

44 

t.Ob 
Soll,lble 

.Evaporation Rat~ (JPA•11. 0.69 

Cclorl~~s llquid, medlclnal alcahcll~.odcr 

§£CTJQN iy - ElB~ ANO EXPLOSION HAZARO DATA 

Flash Point (method used>> ??oF Flammable Lim1ts ~-~ u., 
iCC e 1C! 

E~tln~u1shln~ Medla1 Water, C~, Dry Chemical 
Sp~cial Fire F1ghtlno Prcc~dure•• Sel~-can~ained br&ath\ng ~pparAtus. 
Unusual Flre end EMplcslon Hazsrdst None 
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SECTION V- ~EALT~ HAZARD RATA 

Threshold Limit Valuet 400 ppm, 490 mg/M~ 
Effects of Overexposures Ing~stlon - Headache, dizziness; ·nau"ea, coma. 

Skin - Dryness Eye~ - lrrltBnt 
Inhalatlont headache, dlzz1ness 1 n~usee, 

E~ergen~~ F1~s~ Aid Procedures• 
Ingestion - Consult physician. --
Skin - Rln!~ with water. Eyes - Flush w~th water, 
Inhalation- Remove to fresh alr. 

SECTION VI - REACTIVITY DATA 

5T~8ILIITY: Unstable CONDITIONS TO AVOID: 
Stable X Flame, ignition ~ources, - -

Incompatab111ty <Materials to Avoidlt Oxldi%er~ 

. - -Hazardau~ Oecomposltlon Products: C01 ~Oa 
Ha%ardous Polymerization: Hay ocC:ur - --

Wlll:..t'\ot Occur 

SECTION Vlt - S~tLL OR LEAk PROCEDURES 

Sbepa to b~ taken in case material is released cr spilled1 
Absorb with inert abscrbant 

Waste Disposal Methcda 
ln~lneratlon or_ evaporate and landfill. 

eECTtON VII! -SPECIAL PROTECTION INFORMATlO~ 
\ 

Respiratory Protectlona CSpecl1y Type) Nat r~quire? •. 
Ventilationt Local Exhaust& Hay bEf needed 

Speclala NA 

X 

Nechan1cala <G~neral) u~e in well ventilatec area. 
Other& NA 

ProtecU.ve. Gloves• PVC or rubbl!!r Eye Protectlons Saf~:~t.y_ .. gla!5se~ 
Other protective Equ1pmenta Not.requirad. 

§ECTlQN IX - SPECIAL PRECAUTTONS 

Precaut1ans ta be taken 1n handllng.and storlngt 
Keep away ~ram oMldlzers, ~l•me, 1~nlt1on eourceB• 

Other.precautianst NA 



MATeRIAL SAFETY DATA SHEET 

EM SCIENCE 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

MANUFACTURER•••••••••••••= 

EM SCIENCE 
A DIVISION OF EM INDUSTRIES 
P.o. BOX 70 
480 DEMOCRAT RD· 
GIBBSTOWN, N.J. 06027 

CATALOG NUMBER(S): 
PX1830 PX1834 
PXl835T PXlB3b 

CHEMICAL NAME •••• : 
ISO-PROPYL ALCOHOL 

TRADE NAME•••••••: 
ISOPROPANOL, 2-PROPANOL 

PX1834PM 
PXl837 

PREPARATION DATE.: 12/08/92 
DATE MSDS PRINTED.: UEC 21t 1992 

INFORMATION PHONE NUMBER.: 609-354-9200 
.HOURS: MON. TO FRI. 8:30-5 
CHEMTREC EMERGENCY NUMBER: 800-424-9300 
HOURS: 24 HRS A DAV 

PX1835 
PXle3B 

PX1835P 
PX1838P 

PX1835S 

CHEMICAL FAMILY •• : ALIPHATIC ALCOHOL 
FORMULA••••••••••: 1000 PPM BA IN SOLUTION 

MOLECULAR WEIGHT.: 60.10 

z. COMPOSITION I INFOKMATION ON INGREDIENTS 

COMPONENT CAS # APPR ~ 

~ ---------------------------------------------------------------------------ISO-PROPYL ALCOHOL 

3. HAZARDS IDENTIFICATIO~ 

EMERGENCY OVERVIEh 
FLAMMABLE LIQUID AND VAPOR. 
MAY CAUSE EYE INJURY. 
HARMFUL IF I~HALfD OR SWALLOWED. 

APPEARANCE•••••••••••••••••: 
CLEAR, COLORLESS LIQUID; 

CHARACTERISTIC ODOR 

67-63-0 

POTENTIAL HEALTH eFFECTS (ACUTE AND CHRONIC) 

SYMPTOMS OF EXPOSURE: 
MSDS (CONTINUED) - PX1830 

100% 

PAGE # 1 



EFFECTS OF INGESTION OR INHALATION: NAUSEA, INTOxiCATION, 
CENTRAL NERVOUS SYSTEM DEPRESSION, HEADACH~, UECREASED 
BLODD RATE, COMA. 
HIGH VAPOR CONCENTRATIUNS CAUSE IRRITATION OF EY~~ AND RESPIRATORY 
SYSTEM. 
CONTACT MAY CAUSE EYE INJURY, SKIN IRRITATIO~. 

MEDICAL COND. AGGRAVATED BY EXPOSURE: 
RESPIRATORY AND SKIN CONDITIONS. 

ROUTES OF ENTRY•••••••••••••••••••••: 
INHALATION, INGESTION OR SKIN CONTACT 

CARCINOGENICITY•••••••••••••••••••••: 
THE MATERIAL IS NOT LISTED (IARCt NTP, OSHA) AS CANCER CAUSING 
AGENT. 

4• FIRST AID MEASURES 

EMERGENCY FIRST AID: 
GET MEDICAL ASSISTANCE FOR ALL CASES OF OVEREXPOSURE. 
SKIN: WASH THOROUGHLY WITH SOAP AND WATER. 
EYES: IMMEDIATELY FLUSH THOROUGHLY WITH WATER FOR AT LEAST 15 
MINUTES. 
INHALATION: R~MOVE TO FRESH AIR; GIVE ARTIFICIAL RESPikATION IF 
BREATHING HAS STOPPED. 
INGESTION: IF CONSCIOUS, DRINK WATER AND INDUCE VOMITING 
IMMEDIATELY AS DIRECTED BY MEDICAL PERSONNEL. NEVER GIVE ANYTHING 
BY MOUTH TO AN UNCONSCIOUS PERSON. 

~ 5. FIRE FIGHTING MEASURES 

FLASH POINT (F>••••••••••= 53F (TCC) 
FLAMMABLE LIMITS LEL (%).: 2 
FLAMMABLE LIMITS UEL {~).: 12 
EXTINGUISHING MEDIA •••••• : 

DRY CHHtlCALt C02t "ALCOHOL" FOAM; WATER SPRAY TO COOL FIRE
EXPOSED CONTAINERS AND DISPERSE VAPORS. 

FIRE FIGHTING PROCEDURES.: 
WEAR SELF-CONTAINED bREATHING APPARATUS. 

FIRE ~ EXPLOSION hAZARDS.: 
DANGEROUS FIRE AND EXPLOSIVE HAZARD. 
VAPOR CAN TRAVEL DISTANCES TO IGNITION SOURCE AND FLASH BACK. 
HOT ORGANIC CHEMICAL VAPORS OR MISTS ARE SUSCEPTI5LE TO SUDDEN 
SPONTANEOUS COMbUSTION WHEN MIXED WITH AIR. IGNITION MAY OCCUR AT 
TEMPERATURES BELOW PUuLISH~D AUTOIGNITION OR IGNITION TEI~PERATURES. 
IGNITION TEMPERATURES DECREASE WITH INCREASING VAPOR VOLUME AND 
VAPOR/AIR CONTACT TIME ANU ARE INFLUENCED &Y PRESSURE CHANGES. 

MSUS (CONTINUED) - PXlB30 PAGE # 2 



IGNITION MAY OCCUR AT TYPICAL ELEVATED TEMPERATURE PROCESS CONDI
TIONS, ESPECIALLY IN PROCESS OPERATING UNDER VACUUM IF SUBJECTED TO 
SUDDEN INGRESS OF AIR, OR OUTSIDE PROCESS EQUIPM2NT UP~RATlNG UNDER 
ELEVATED PR~SSURE IF SUDDEN ESCAPE OF VAPORS OR MISTS TO THE ATMOS
PHERE OCCURS. 

6. ACCIDENTAL RELEASE MEASURES 

SPILL RESPONSE: 
EVACUATE THE AREA OF ALL UNNECESSARY PERSONNEL. 
WEAR SUITABLE PROTECTIVE EQUIPMENT LISTED UNDER EXPOSURE I 
PERSONAL PROTECTION. 
ELIMINATE ANY IGNITION SOURCES UNTIL THE AREA IS DETERMINED TO BE 
FREE FROM EXPLOSION OR FIRE HAZARDS. 
CONTAIN THE RELEASE AND ELIMINATE ITS SOURCE, IF THIS CAN BE DONE 
WITHOUT RISK. 
TAKE UP AND CONTAINERIZE FOR PROPER DISPOSAL AS DESCRIBED UNDER 
DISPOSAL. 
COMPLY WITH FEDERAL, STATE, AND LOCAL REGULATIONS ON REPORTING 
RELEASES. REFER TO REGULATORY INFORMATION FOR REPORTAaLE 
QUANTITY AND OTHER REGULATORY DATA. 
EM SCIENCE RECOMMENDS SPILL-X ABSORBENT AGENTS FOR VARIOUS TYPES 
OF SPILLS. ADDITIONAL INFORMATION ON THE SPILL-X PRODUCTS CAN BE 
PROVIDED THROUGH THE EM SCIENCE TECHNICAL SERVICE DEPARTMENT 
(6D9) 354-9200. 
THE FOLLOWING EM SCIENCE SPILL-X ABSORBENT IS RECOMMENDED FOR 
THIS PRODUCT: 

SX0863 SOLVENT SPILL TREATMENT KIT 

7. HANDLING AND STORAGE 

HANDLING & STORAGE: 
KEEP CONTAINER CLOSED. 
STORE IN A COOL AREA AWAY FROM IGNITION SOURCES AND OXIDIZERS. 
00 NOT BREATHE VAPOR. 
DO NOT GET IN EYES. 
AVOID PROLONGED, OR KEPEATED, SKIN CONTACT. 
ELECTRICALLY GROUND ALL EQUIPMENT WHEN HANDLING THIS PRODUCT. 

a. EXPOSURE CONTROLS I PERSONAL PROTECTION 

ENGINEERING CONTROLS AND PERSONAL PROTECTIVE EQUIPMENT: 

VENTILATION, RESPIRATORY PROTECTION, PROTECTIVE CLOTHING, EYE PROTECTION 
RESPIRATORY PROTECTION: IF WORKPLACE EXPOSURE LIMIT(S) OF PRODUCT 
OR ANY COMPONENT IS EXCEEDED (SEE TLVIPEL), A NIOSHIMSHA APPROVED 
AIR SUPPLIED RESPIRATOR IS ADVISED IN ABSENCE OF PROPER 
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ENVIRONMENTAL CONTROL• OSHA REGULATIONS ALSO PERMIT OTHER 
NIOSH/MSHA RESPIRATORS (NEGATIVE PRESSURE TYPE) UNDER SPECIFIED 
CONDITIONS (SEE YOUR SAFETY EUUIPMENT SUPPLIER). ENGINEERING 
AND/OR ADMINISTRATIVE CONTROLS SHOULD BE IMPLEMENTED TO REDUCE 
EXPOSURE. 
MATERIAL SHOULD BE HANDLED DR TRANSFERRED IN AN APPROVED FUME 
HOOD OR WITH ADEQUATE VENTILATION. 
PROTECTIVE GLOVES (BUTYL RUBBER, PVC OR EUUIVALENTl SHUULD BE WORN TO 
PREVENT SKIN CONTACT. 
SAFETY GLASSES WITH SIDE SHIELDS MUST BE WORN AT ALL TIMES. 

WORK I HYGENIC PRACTICES: 
WASH THOROUGHLY AFTER HANDLING. 
DO NOT TAKE INTERNALLY. 
EYE WASH AND SAFETY EQUIPMENT SHOULD BE READILY AVAILAbLE. 

------------------------------------------------------------·---------------
EXPOSURE GUIDELINES 

OSHA - PEL: 
TWA STEL CL. 

COMPONENT PPM MG/M3 PPM MG/M3 PPM MG/M3 SKIN 

---------------------------------------------------------------------------ISO-PROPYL ALCOHOL 
400 980 500 1225 

ACGIH - TLV: 
TwA STEL Cl. 

COMPONENT PPM MG/M3 PPM MG/M3 PPM MG/M3 SKlfl.: 
------------------------------------------------------------·------------· 
ISO-PROPYL ALCOHOL 

400 983 

9. PHYSICAL AND CHEMICAL PROPERTIES 

BOILING POINT (C 7&0 MMHG).: 82.3C 
MELTING POINT (C)••••••••••= -88.5C 
SPECIFIC GRAVITY (H20 = 1).: 0.7854 

500 

VAPOR PRESSURE (MM HG) ••••• : 33 20C 
PERCENT VOLATILE BY VOL (%): 100 
VAPOR DENSITY (AIR = 1) •••• : 2.07 
EVAPORATION RATE (BUAC = 1): 2.88 
SOLUBILITY IN wATER (%) •••• : MISCIBLE 
APPEARANCE•••••••••••••••••= 

CLEARt COLORLESS LI~UIDi 

CHARACTERISTIC ODOR 

10. STABILITY AND REACTIVITY 

1230 

MSDS (CONTINUED) - PX183v PAGE # 4 



STABILITY•••••••••••••••: YES 

HAZARDOUS POLYMERIZATION: 
OUES NOT OCCUR 

HAZARDOUS DcCOHPOS IT I Of~ •: 
cox 

CONDITIONS TO AVOID ••••• : 
HEAT, CONTACT WITH IGNITION SOURCE. 

MATERIALS TO AVOID •••••• : 
( )WATER 
(X)ACIDS 
( )BASES 
( )CORROSIVES 
(X)OXIDIZERS 
(X)OTHER : 
HALOGENS AND HALOGEN COMPOUNDS; ALDEHYDES 

11. TOXICOLOGICAL INFORMATION 

TOXICITY DATA: 
ORL-HMN LOLO: 3570 MG/KG 
IHL-RAT LCSO: 16000 PPM/8H 

TOXICOLOGICAL FINDINGS: 

ORL-RAT L050: 50~5 MG/KG 

TESTS ON LABORATORY ANIMALS INDICATE MATERIAL MAY PRODUCE ADVERSE 
MUTAGENIC AND REPRODUCTIVE EFFECTS. 
CITED IN REGISTRY OF TOXIC EFFECTS OF SUBSTANCES (RTECS) 

12. DISPOSAL CONSIDERATIONS 

EPA WASTE NUMBERS: 0001 
TREATMENT: 

INCINERATION, FUELS &LeNDING OR RECYCLE. CONTACT YOUR LOCAL 
PERMITTED WASTE DISPOSAL SITE (TSD) FOK PERMISSIBLE TREATMENT 
SITES. 
ALWAYS CONTACT A PERMITTED WASTE DISPOSER (TSD) TO ASSURE 
COMPLIANCE wiTH ALL CURRENT LOCALt STATE AND FEDERAL REGULATIONS. 

13. TRANSPORT INFORMATION 

DOT PROPER SHIPPING NAME ••• : 
ISOPROPANOL 

DOT ID NUMBER••••••••••••••: UN1219 

14. REGULATORY INFORMATION 
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TSCA INVENTORY•••••••••••••: 
THE CAS NUMBER GF THIS PR8DUCT IS LISTED ON THE T~CA INVENTORY. 

COMPONENT 
SARA 
EHS 

(302) 

SARA 
~HS TP~ 

(LBS) 

CERCLA 
RQ 

(LBS) 
-----------------------------------------------------------·---------------ISO-PROPYL ALCOHOL 

-----------------------------------------------------------·---------------
COMPONENT 

OSHA 
FLOOR LIST 

SARA 
313 

D~MINIMIS 
FOR SA~A 313 

(%) 

---------------------------------------------------------------------------ISO-PROPYL ALCOHOL 
y y 

15• OTHER INFORMATION 

COMMENTS: 
NONE 

NFPA HAZARD RATINGS: 
HEALTH : 1 
FLAMMABILITY 3 
REACTIVITY 0 
SPECIAL HAZARDS 

R~VISION HISTORY: 
08/01/81 08/01/83 11/20/Bb 10/27/87 04/2b/89 10/09/~9 01/19/91 
03/01/91 08/07/91 03/0b/92 

= REVISED SECTION 
N/A = NOT AVAILABLE 
N/E = NONE ESTABLISHeD 

THE STATEMENTS CONTAINED HER~IN ARE OFFERED FOR INFORMATIONAL PURPOSES 
ONLY AND ARE BASED UPON TECHNICAL DATA THAT EM SCIENCE BELIEVES TO BE 
ACCURATE• IT IS INTENDED FOR USE ONLY BY PERSONS HAVING TH~ NECESSARY 
TECHNICAL SKILL AND AT THEIR OWN DESCRETION AND RISK. SINCE CONDITIONS 
AND MANNER OF USE ARE OUTSIDE OUR CONTROL, WE MAKE NO WARRANTY, EXPRESS 
OR IMPLIEDt OF MERCHANTABILITY, FITNESS OR OTHERWISE• 

PORTIONS COPYRIGHT ARIEL RESEARCH CORPORATION, 1991• 
RESTRICTED USE CONDITIONS APPLY. SELECTED REGULATORY 
INFORMATION IN THIS MSDS HAS BEEN DERIV~D FROM ARIEL 
RESEARCH CORPORATION'S INTERNATIONAL CHEMICAL ReGULATORY 
MONITORING SYSTeM (ICRMS). USE OF THIS DATA IS PROVIDED 
SUBJECT TO THE TERMS OF THE LICENSE AGREEMENT BETWEEN EM 
INDUSTRIES AND ARIEL RESEARCH CORPORATION. FURTHER 
DISTRIBUTION IS PROHIBITED WITHOUT AUTHORIZATION. 
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Genium Publishing Corporation 

1145 Catalyn Street 
Scbencctady,NY 12303-1836 USA 

(518) 377-8854 

Materia. 

Sheet No 
Methane 

Issued: 7/80 

Methane 

Revision: A, 8/89 
··=·· :·.: 

Metha.De Descrlpdoa: Widely distributed in nwre.. mdhme comprises 0.0002N. by volume of the eanh's atmospbl:ft. 
America!.l&alm'll psis mostly melhaDe (85~ ). At temperaiUr'eS p"Wa Ibm 2012 "F (1100 "C). pure carbon combines 
with pure hydrogen to roan methane. Above 2732 "F (1500 "C), lhe amount of methane producecl increases wilh tempcra
wre. Obtained from IOdium acewc a:nd sodium hydroxide or from aluminum Cll'bide and wlla'. Commercially prepared 
from JWUraizas or by fmnmtarlon of cellulose and sewage sludze. Constituent of illuminatiag and cooking gas. Used in 
the manufldllre of hydrogen, hydrogen cyanide. ammonia. acetylene, formalddlyde. and mmy olber argmics. 

R 
I 
s 
K 

1 

~ 4 
NFPA 

Other Deslp•tions= Fire damp; mmh gas; melhyl hydride; CH.: CAS No. 0074-82-8. . 
HMIS 
H 1 
F 4 
R 0 

Muafactllrer: Contact your supplier or distn'bulor. Consult lhe lalest C~ B~rJUs' G..UU (Genium ref. 73) 
for a supplieD list. 

PPG• 

Me!hme, ca 1~· 
OSHA PEL 
None established 

BoWDz Pobat: -259 "F (161.6 "C) 

ACGIH TL V, 1988-89 
None established 

Vapor Daaslty (Air ~:1): 0.544 at 32 "F (0 "C) 
Molecular Weight: 161/mo1 

NIOSHREL 
None established 

Water Solubility: Slight• 

Toxicity Datat 
Not lisled 

Melti.Dg PoiDt: -296.5 "F (-182.5 ·c) 

•Sec. I 

Appeara~~ee aad Odor: A colorless, odorless, ustdess, exaemely flammable &as. Commen:ial IIICih.lnc's trace amourus of a suitable IDCrCiptiD 

compouDd pve i1 DllUral &as's familiar roac:n eu smell. 

~Media: Mabme's ememe flammability, atensive explosibility rqe, and very low Dash point rep'esall dqerous fire aDd 
aplolioo rilb. T11111t 111J1 fire~ imolvilfl rapidly escaping Gild burrUng metliDtte gas t1S 4111 emergeney. Extinguish melbme fires by 
s!zuuinl off Ebe aDUrCC of die ,as. Use warer IJDYS 10 cool fire-exposed conuint:rs md 10 pvrect lhe personnel attempting to seal rhe soazce of 
lhe esc:apiDc ps. 
Uaasual Ji'lre or E:lpkiUoD Hazards: Methane gas is very flammable wilh an extensive aplosibility range. 'Tbe best fire-fighting technique may 
be simply lo let 1be bumiDg &as esc.pe from lhe pressurized cylinder, link cc, or pipelines. Never atinguish lhe burning &as without first 
Joc:ating md seaJiD& its IOUI'Cie. Otbr:rwise, the still leaking &as could explosively re-iznjse wilhout wcning md cause more damage lhm.if it 
bamrd itself oat. 
Special F'lre.rJcbtlllg Procedures: War a self-contained breathing ippm'1D1S (SCBA) wilh a full facepiece openred in 1he pressme-demmd or 
positive-p1:SIUre mode.. 

StabWty/Jilo)]rme:riZiltloD: Methme is stable 11 room tanpcnJUre in dosed, pressurized CIOIIIlaiDera durin& :routiDe operatiaas. Hazardous polym
erizllioa Qzlnot occur. 
CbemlcaJ lacompatlbWtJes: Genium reference 84 reports !hat med!ane em re&Cl violauly wilh bromine penllfluoride, c:h1orine, chloriDe 
dioxide, nitrogen trifluoride. liquid oxygen. IJid oxy&en difluoride.. 
Coadltloas to A YOicl: Never expose melhme 10 ignition sources such as open flame, lighted cigarea.e:s or pipes. arUasull1ed hating elcmaus, or 
el=riCil or mechmical spa:lcs. Preven1 any -=ciden1a1 or UI1COJittOllably rapid release of methane &as from high-pressure c:ylinde:rs, tank em, or 
pipelines. 
Hazardoas Products of Dec:omposftioa: Thc:nnal oxidative dcgradalion of melhme C1D prociuce c:cbon diDxidc mf toxic CIJbcm JDODOXide 
(CO). 



No. 440 Melhane 8189 

Sedrolf6i/He&fthlHazard::;Dataii:l/''i/ =)'=:=t=t'M'i't=?Atilb'=fi%::{{\N;'=i/ttt:::t?%;:H::::==:g:;Jti>=< -·==·=··==·==·-=·==-'''''·====-=·=·="''''''·=·==·=·=··.:, ·.· .. · · ... ·. 
CarciDoge~ty: Neither &he NI'P,IARC, nor OSHA lists methane as a carcinogen. Su.IIIIUry of Risks: As a w:;;:=::~;:::~===:::::·= =+ 
not cause llgnificmt physiological responses, but it can displiiCe the minimum required aanospheric oxygen level. Significant d.isplacemau 
:res~ts in 111 oxy&~-deficient almospbete with no adeq\We ~ammg properties. Asphyxiation can occur especially in confuted. poorly ventilated., 
undisturbed spaces inftequauly entered by workers. Frosllnte (ayo&enic clamqe) can result from contact with liquid methane's exzremely low 
lanper'allft. Medical CGadltloas Aggravated by Loag,Term Exposure: Ncme reponed. Target Orgau: None reponed. Primary EDtry: 
Inhalation. Acate Etfects: The iDitia1 symptoms of simple asphyxiant &ascs's effects are rapid respiration llld air hunger, diminished mental 
alertneu, and impliJed musnJ].,. c:cordiDation. Continuing lack of oxygen c:aDSe$ faulty judganenr. depression of allsau.ations, rapid tatique. 
emotional imtlbility, IWISea, vam.iliDg. prosb'ation. \lnCX)nsciousness, aDd 6nally, convulsions. coma, and dealh. Chroa.lc: Elrects: None -....! FIRST AID . '"'~""'-. 

Skln: ~d .merhmc): Prampdy flush &he aficcred area with Jots of lepidllukewann water 10 reduce fn:ezing of tissues. Never apply direct heat 
to frostbiuc:n areas. Loosely ~pply dry, bulky dressings~ protcc:t the CU:. from funhcr injury. Get b'eatment from qualified medical pencmnel.. 
IDhalatioll.: Rescuers must consider their own safety when enlr:ring confined. poorly ventila1ed, oxygen-dcficie:m areas. Self-contained bruthing 
cquipncnt must be radily available. Rescuers must usc nanspcking tools cxl equipment; e.g., floocllights lowered into my incident au must be 
elccaically J20UDded IDd bonded. llbauu~csistant. and sparlqroof. After nrst ald, aet appropriate ln:plant, paramedic, or commwllty 
medlcalatteatloD uclsupport for lnhalatioa exposures In oxygen~endeat atmospheres. Seek prompt medical assi:;WlC:e for further 
obsetvalion mel tra1ma1t. 

Splli/Lealt: Design lllid pr«lia a I'Mthane spiU conzrol and co~urt pl.all (SCCP ). When a leak occurs, notify safety penorulel, eliminate 
heal and ignilian sourca, evacuate unnec:c:ssary personnel, provide maximum explosion-proof ventilation, and implemeni&he SCCP. Use only 
nonspcking tools and equipment. Locale and seal the source of the leaking gas. Use water sprays to protcc:t the personnel attempting this shutoff. 
l..aiJe methane reltue# Clll rault in spectacular explosions. If attempts to shut off the leaking gas are unsuccessful, evacuate the likely explosion 
area. Disposal: Coniact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal. state, md local regula
lions. Remove leaking or defective cylinders to a safe, outside, posted, discharge loc:a1icm.. Let lhe methane gas discharge a1 a moderate rate. When 
it is cmpl)', raum lbe ~li:nde:r 10 lbe supplier af~er it is properly raged, JabeDcd. or stenciled MT (empty) or defective. 
OSHA Deslpatloas EPA Deslpatioas 
Air ContamiDatt (29 CFR. 1910.1000. Subpl!t Z): Not lisled RCRA Huardous Waste (40 CFR 261.33): Not listed 

CERCLA Hazardous Substance (40 CFR 302.4): Not listed 
SARA utremely Hazardous Subszance (40 CFR 3:55): Not listed 
SARA Toxic Chanic:al (40 CFR 372.65): Not listecS 

GoaJes: Wear proteCtive eyeglasses or c:bemic:al safety goulcs, per OSHA eye- mel face-pro&eaion rqulabODS (29 CFR 1910.133). Gkn'es: To 
prevent skin contact. warkcn bandlinc liquid methane should wear appropriate insulating gloves, safety glassa, md spluh aprons. as ~ by 
1he panicabr wort COQCSiDons. Respirator: Wear a NIOSH-cpproved rapirator if necessary. Follow OSHA respinior n~gul&DoDs ('29 CFR 
1910.134). For e:mazeacy or aaarouliDc opcnlions (spills or clea:nin& reactor vessels and Jll:lralt tlmb). wear an SCBA. Wanalng: Air-purifying 
:respiraiDn do notprocec:t WOibrs in oxyzen:deficient aunosphercs; use self<ODWncd brcaihing equipment there. VeaUiadoa: Provide &eneral 
and loc:al apJosion,proof vmtilatian systems to maintain ailbome concenttalions below &he Sll. vfv LEI.. (Sec. 4). Local exhaust ventilation is 
prelcmd liDce it prevcms llldbane dispcnion into lhe work area by eliminating it a1 its source (Gc:Dium nf. 103). Give l~ auention to proper 
vcntilalicm of aclosed aras. Safety Statloas: Make available in the work area ane&pucy eyewash swioas. safetylquic:k-dn:ud!. showtn, 
washing facilities. fire ~ and oxygen bollles for cmc:rJency first-aid. Coatamlnated EqulpiDellt: Never wear c:onlaCt lenses in the 
work area: soft lcmcs JUy absorb, IDd all lenses concenttate, ixriwus.l..aundet conwninaied clothing before wearing. Remove this material from 
your shoes IIDd cqqipmcnL Other. If 8pprOpriate, consider insuiling auronwic scnsin& equipment lha1 wams workers of oxygen«flcient 
&CriiOSphaa or of po&emially ap)olive air-gas mix lureS. AD engineering systems in any metbl:ne gu storage, handling, or proc:cssing area must 
be expJosion,proof so they have 110 spark potential or hot spots. Pressurized systemS must use only approved valves. manifolds, flanges, llld flame 
mcstou. Coauaeats: Mc:tbme &as praezus cSan&erous file., explosion, llld reactivity riiks. Regularly inspect and servic:e all &he piping l)'ltc:ms 
whiCh 1rmspart medl.cle gas in production llld storage areas. Before use, thoroughly test methllle lines with llittogen gns for leaking. especially in 
enclosed areas. 

tsmim:,J.~JSpgJfi~uu.Ali:ig~J~omm~#tSf!li%=@1\I!'@\t:tM':::::rt::;:::;;:;;t@'i.iiHf@i;~;·i;1W\Hili::::;tiif@=::t::;::~:;;:t)\:=::;::::;::;M:'iMWNEiti{%1Mf1Bi 
Stonge Reqalremeats: Store melb.IDe in closed, pressurized cylinders. tank cars, pipelines. or other cxmlaiDers in a c:tiOl dry. well-ventilaJed. 
&tcproof area away frQDI bell ad ipilioD ~Dmce~llld incompalible chemicals (Sec. S). Protect lbae caruainers from physical damage md beat. 
Shield diaD from diret:t lllllligbt. Special BaadBag/Storage: Eledrieally ground md bond all contaiDm. tanks. ?liDd.ers. tanlc cas and pipelines 
used in mdhane lbippiq. ~or traDSferrin& opcralions. Never 11110lce in any 'WOtk. area where lhe poaibility of exposure 10 melhane zas 
(fae hazard) exiiS. Ruammc:nded starqe c:onainers include steel 

Trusportatio11 Data (49 CFR 17.2,101·2) 
DOT ShJppblg Name: Memmc JMO SblppiDg Name: Melhmc. c:omprcsacd 
DOT Huard Cui: Flammable ps IMO Hazard Class: 2.1 
DOT 1D No.: UN1971 IMO Label: Flammable gas 
DOT Label: Flammable aas 
DOT Packal!ac RequlmDeats: 49 CFR 173.302 
DOT Packai!DC ~tloas: 49 CFR 173.306 
MSDS Colleaioa Referuces: 1, 6. 7, 84-94,100,116.117, 119,120, 122 • • . 
Prepared by: P1 Igoe. BS; Industrial Hygiene Review: D1 WJ.lson, CIH; Medacal Rev~ew: MJ Hardies, MD " 
~··-""'--Miiollilac.,..;&,_, ____ ..,......._~~..--........ ~-·-......,.,....__~ .... ~= 
_ _., .. ,..._.. '')J.~_... ____ ... ~., ..... --~ ........ c:.,..loa---......... 
• I ''iiJ•• .. __;,•......,_ol_...._..lor...,.ao;-• .. ,_-._..,.,..... _, __ 
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Methanol 

TERIAL SAFETY DATA SHEET MA METIIYL ALCOHOL 
GENIUM PUBUSHING CORPORATION Revision C 

1145 CATALYN ST., SCHENECTADY, NY 12303 USA (518) 377-8854 ----· Issued: 
RtvUed: September, 1985 

From Genium ·s MSDS Collection, to be used as a reference. 

SECTION 1. MATERIAL IDENTIFICATION 17 

MATERIAL NAME: METiiYL ALCOHOL 
OTI!ER DESIG};ATIONS: !~ethanol, l'iood Alcohol, Carbinol, i;ood :-laphtha, MethYl Hydroxide, Monohydroxy ~!ethane, 

CH.OH, CAS ~67·56·1 

~ 
MANUFACTURER/SUPPLIER:~ Available froc several supplie:s, 

inc11.;d . .r.9; E.I. Du?ont. DeNemours & Co. (302- 774-~"-30 

Chemicals & Pigments Dept. (3JO) 441-::.;~2 

1007 HarK.et. St.. tiilm.ingt.on, ::,=:: 19898 

SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA 

ca 100 8 hr TI~A:. 200 ppm, or 
~IETI!YL . .=_LCOHOL 

260 mg/mJ'* (Skin) 
STEL: 250 ppm, or 

.~!9_~~~~~·--------------
HUMAN 

Eye: 5 ppm, primary 
CH

3
-0H irritation dose 

-orai:-LoLa:-346-mg/kg ___ 
.. Current OSHA Standard; ACGIH (1985-86) TL\" adds (skin 1 notation. -rnha1i!ion:-rcta:-s6~666 

~IOSn has recommended a TWA standard of 200 ppm with a fifteen minute mg/m3 · Toxic irritant 
effects (systemic) ceili.,g of 800 ppm. This ceiling is well above the -;-:.-_· STEL of 250 ppm. 

SECTION 3. PHYSICAL DATA 

Boiling ?oint, 1 atm • 0 •••••••• l48.5°F (64.7°C) ~iscosity @ 20°C, cps ....... 0.59 
Vapor density (Air=&) ......... 1.11 Specific gravity, 20°/4°C ... 0.791 
Vapor r:::-essure@ 21 C, ::r.Uig ... 100 ~-'elting point 0 ••••••••• , 0 ••• -144°F (-97.8°C) 

~ 50°C, ::-.mHg . . . .lJO ·:olatiles, % ••• 0 0 •• 0 •••••••• ca 100 
Water Soi.ubility 0 •••••••••••• 0 Totally Miscible ::·:aporation rate (BuAc= 1) ... 5.9 

':olecular weight • 6 •••••••••• 32.04 

APPEARA.\"CE & ODOR: Clear, colorless, highly polar liquid ~ith a characteristic alcohol odor. The odor 
recognition threshold (100% of test ?anel) is 53.3 ppm 

SECTION 4. FIRE AND EXPLOSION DATA Lower Upper 

Flash Point and Method Autoigruuon Temp. Flammability Limits in Air 

6o . .s"'r ( 12°C) Closed Cup 725°F (385°C) % by Volume 6 36.5 

EXTI:'\GiJ:LSH!~G MEDIA: Use carbon dioxide, dry chemical, o::- alcohol type foam. Do not use a solid stream of 
water since the stream ~ill scatter and spread the fire. Use water spray to cool fire-exposed tanks/ 
contalners. Fires involving Methyl Alcohol are Class IB; use a blanketing effect to smother fire. 
Methyl Alcohol is a moderate explosion hazard and a dangerous fire hazard when exposed to heat, sparks, flame 
or oxidi:ers. Its vapors are heavier than air and may t::-avel a considerable distance to an ignition source 
and flashback. Firefighters should wear self-contained ~reathing apparatus and full protective clothing when 
fighting fires involving Methyl Alcohol. 

SECTION 5. REACTIVITY DATA 
Methyl Alcohol is stable in closed containers at room te~erature under normal storage and handling 
conditions. !t does not undergo hazardous polymerization. This material may react violently with chromic 
anhydride; iodine plus ethyl alcohol, and mercuric oxide; lead perchlorate; perchloric acid plus ethyl 
alcohol; dimethyl formamide plus phosphorous; potassiuc hydroxide plus chlorloform; sodium hydroxide plus 
chloroform. It may also react with metallic aluminum at high temperatures. 
Methyl Alcohol is incompatible with strong oxidizing agents (eg., nitrates, perchlorate or sulfuric acid), 
active metals, acetaldehyde, ethylene oxide, isocyanates, beryllium dihydride, chloroform, and potassium 
tert-butoxide. It may attack some forms of plastics and rubber. Thermal decomposition or burning will 
produce carbon monoxide, carbon dioxide and possible toxic formaldehyde and unburned methanol. 

c.,..,. .c---co-........ c-.--,.., ___ ,._.._.,._ .. ..-. GENIUM PUBUSHING 
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SECTION 6. HEALTH HAZARD INFORMATION 

,\JethJnol is .:1 r,·>i $Onous. narcotic chemical that may exert its 
or in):cs t ion. E ll::~ina t ion of ~!ethanol from the body is slo~<~, 

I TLV ::!00 ppm (skin) 260 r:~g/m 
:; 

or 

effects through inhalation, skin absorption, 
and the toxic effects can be compounded by 

rcpc~rcd excessi~e exposures over se~eral days. Toxic effect~ ~re exerted upon the CNS, especially the optic 
nerve ~nd possibly the retinae. Symptoms of O\'erexposure i~clude dizziness, visual impairment, nausea, 
respiratory failure, muscular incoordination and narcosis. Visual disturbances may clear temporarily then re-
oa:ur and progress to blindness. Prolonged or repeated contact with the skin may cause dennati ::is, erythema, 
and scaling. Vapors of Methanol are mildly irritating to the eyes, while direct contact with the liquid may 
·;a use irritatior., pain and transient corneal opacity. Ingest.i.oa of :•!ethanol can cause blindness and death. Th 
fat:Jl ,;osc is 100-250 rnl, althou~h death fror:~ ingestion of less t~a:1 33 r.l has been reported. 
FIRST AID: EYE CO\'TACT: Immediately flush eyes, including under eyelids, with plenty of running water for at 
least-15 minutes. Get medical attention if irritation persists. SKIS CONTACT: Flush exposed a:rea with water 
while removing contaminated clothing. l~ash with soap and ~o."ater. Get medical attention if irritation persists. 
INHALATIOS: Re~ove victim to fresh air. Restore and/or support breathing as needed. Get medical help ( Inplant 
Paramedic, community). INGESTIO:-.i: Give l'ictir.J 3-4 glasses of wate~ or milk and induce vomiting by sticking 
finger to back of throat. Contact a Poison Control Center or physician. Transport victim to a medical 
f~cility immediately. [·o not induce vomiting or give anythlng to drink if victir.l is unconscious or having 
convulsions. Get ~edical ~ttentic>n (!nplant, naramedic, community J. 

SECTION 7. SPILL, LEAK AND DISPOSAL PROCEDURES 
.~oti fy safety personnel of large spills or leaks. Remove all sources of heat and ignition. Provide maximum 
explosion-proof ventilation. Evacuate all personne 1 from the area except for those involved in clean-up. 
Re:nove leaking container to safe place if feasible. Clean-up personnel should wear protective clothing, 
gloves, boots, and a self-contained breathing apparatus. Absorb scall quantities on paper towel, vermiculite, 
or other absorbent and place in closed container for disposal. Dike large spills and collect for reclamation 
or disposal. 1\'ater spray r.1ay be used to knock down vapor and to dilute and :lush spill away fr.:>m sensitive 
areas. Do not flush to sewer. Keep out of ~o·atersheds anti 1;aterways. 
DISPOSAL: Place ~n suitable container for disposal by a licensed contractor or burn in an appr,,ved incinera----tor. Waste solvent may be reclaimed via filtration and distillation procedures. ~1ethyl Alcohol has been 
designated as a hazardous waste by the EPA 
To:dC'it" Ratin~: 7 Lm96: Over 10[10. PPT:l. 

(RCRA CFR ~61.33). The EPA Hazardous h'aste No. is Ul54. Aquatic 

SECTION 8. SPECIAL PROTECTION INFORMATION 

Provide general and local exhaust ventilation (explosion-proof) to r:~eet TLV requirements. ror emergency or 
non-routine exposures ·where the TLV may be exceeded, 1o0ear ;~n app~c;:riate NIOSH-approved respirator. All 
electrical sen·ice in use or storage areas should have aP explosio~-proof design. 
Prevent si<in and e:·e contact by ~earing rubber gloves ar.d S?lash z;Jggles or safety glasses. Us,e protective 
aprons, boots and face shield as necessary lo.'hen splashing may occ:.:r. 
Eyewash stations .:;.nd safety showers should be available in areas o: use and handling. Pro\·ide suitable 
training to those lo.'Orking with ~:ethanol. ~loni tor the workplace ana keep accurate records. 

Contact lenses pose a special hazard; soft lenses may absorb and all lenses concentrate i:-rit:mts. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 

Store in tlghtly closed containers in a dry, well-ventilated area away from strong oxidizing agents, heat, 
sparks and open fl~me. Protect container from physical damage. 1\hen transfe·rring or P"urinp ~!ethyl Alcohol, 
ground and bond containers and equipment to prevent static sparks. ;ise non-sparking tools. 
Do not smoke in areas of use or storage. Use with adequate ventila:ion. Do not breathe vapors. Avoid contact 
with eyes and skin. This material is poisonous when introduced in:o the body metabolism. DO :\OT I:\GEST! : ! 
Provide preplace~ent medical exams and periodic medical survei ll~nce for i n:lustria 11}' exposed 1~orkers with 
emphasis on neurological and \·isual functions, liver, and kidney s:·ster.ls. 
DOT CLASSIFICATIO:-;: Flammable liquid, UN1230 DOT LABEL: Flammable liquid. 

DATA SOURCECS) CODE !See Glossary) 1. ~ 4-12. 16, 19, 20. :3-:6. 31. ~J. 37-39. 43, ~-::. 63, -9. R. -. 
APPROVALS Oi·~~<'\;C._ 11/fl'.>-

I • ' 
lwdllemtflf' •~ &n lAc loll&l&Dill\ of Ul.fi'W"!NNItW'I MT'c1ft fUf pu.rchller·s PllflliOIC"' Art' twe"C'UU'IIJ purdabc'r·s 
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'•b•h•~.,. lu uw KCurac:- or wl&aOht~ l'lf WC"h 1afnn"annfl for ""phca~•lft kl pvrt'bucf tlftllt'ftdod pwJIOift 

c~~lk:. Offll"l."\lfll~ol•iat MEDICAL REVIEW: ~ 

JOA 51851M GENIUM PUBLISHING 
~ Copynght •,€) September I, 198S 



\ 

MATERIAL SAFETY DATA SHEET 

IDENTITY: 
CAS NUMBER.: 

SECTION I 

.Methanol 
67-56-l 

Hanu!act.ura.r: Radian Corporation Emersency Telephone Humber: (512) 454-4797 
8501 North Hopac Blvd. 
P.O. Box 201088 Date Prepared: Sept-=ber 10, 1992 
Auatin, tx 78720-1088 

'~~~~.:.:t~&C··£.::z·.·,·a·;"tl!·~f:~!.~~:~.;:~$:·.;.;;.;:;;.~'Z,f~:~;{.:.;.:(+:-.;!.:..:~..:J;~l~~!2.'&;;~~k~~~"!t:~~~~::x-;&~·,:.;.;·.;-..;.x;.'t~::;;:'t:;:;;.;:~:,x;,:~:;,t:Z~;..:;.~~~~:~:Z~ 

SECTION II HAZARDOUS INGREDIENTS/IDENTITY INFORMATION . 

Baza.rdoua Component• 

Methanol 

OSHA 
m. 

Transitional TWA 200ppm 
Final TWA ZOOppm 

STD.. ZSOppm 

ACOIH 
tLV 

TWA 200ppm 

STD.. Z50ppm 

Other 
Ll..m.its 

SECTION III PHYSICAL/CHEMICAL CHARACTERISTICS 

Bollin& Potat(dasr••• C): 64.6 (148"F> 

Vapor Pr•••ar• (~): 97 t1 zo•c 

Specific Gravity (Water-1): 0,7913 

Meltin& Potnt(dasr••• C): -98 

Vapor Deusity (Air-1): l.ll Evaporation Rate (Butyl Acatat.e•ll: 5.9 

Solubility in Water: Soluble 

Appearance and Odor: Clear, colorless liquid, sli&bt alcoholic odor. 

SECTION IV FIRE AND EXPLOSION HAZARD DATA 
Flash Point: 
Method Used: 

52"F (ll"Cl 
Closed Cup 

Fla~m~able Limits 
Ul.: 6.0% lJEl.: 36:S% 

100 

Extin&uiabin& Media: Dry cb.nical, carbon dioxide or Balon extin&uiaher. 

II/A 

Unusual Fire and Explosion Hazards: Flashback alons vapor trail may occur. 

% 

··················•····•·······•··········•···················································•···•••••••··· 
The in!ormat.ion contained herein is believed to be accurate and is supplied in sood !aith. Radian Corporation 
makes no "•rranty "1th respect to and assumes no hsal responsibility !or use o! or reliance upon this 
information, Individuals receivin& this data must exercise their own judsement in determinin& its suitability 
!or • particular purpose. 

······································································································*····· 



SECTION V REACTIVITY DATA 

Stability - Unstable: 
Stahle: X 

Incompatible Materials: 

Hazardous Dcmp Pdta: 

Conditions to ~void: Beet., •l'•&rlt .. or other 
aourcee o! i&nition;· · 

Acida, acid chlorides, acid &nhydridea, oxidizins •santa, reducins asents, 
and alkali metals. 

ToXic !umea o! carbon monoxide and carbon dioxide. 

Bazardoua Polymerization - Hay Occur: Conditions to Avoidi K/A 
Will Not Occur: X 

SECTION VI HEALTH HAZARD DATA 

Routu o! Entry: 

Health Hazards: 

Carcinosenicity: 

Sympt.oal$ o! Exposure: 

Inhalation? Yea Skin? Yu In&ution? Yu 

Exposure to Hathanol may result in severe skin and aye irritation, blindness and 
narcosis. It can be absorbed throu&h the akin. 

KTP? HIA IARC? N/A OSRA? K/A 

Erpoaura to Methanol may cause burnins sensation, coushin&, wheezins, larynsitis, 
shortness a! breath, headache, nausea, vomitin&, eye da=asa, conV\llaians, !atisue, 
drowsiness, and central nervous ayst.m depression. 

Hedical Conditions A&sravatad by Exposure: R/A 

_Emarsency and Firat Aid Proceduru: I! insasted, &iva victim larse quanUUu o! llq~-Lid and transport 
t.o a medical !acllity. In cue o! external arpoliW:I, waah 
a!!actad araaa with lu&• amounts o! water and t1:anaport t.o a 
-dical facility. I! bruthin& ia disturbed, &i,ra artificial 
respiration while transportir4 t.o a medical !aciJ~ty. 

SECTION VII PRECAUTIONS FOR SAFE HANDLING AND USE 
Steps to be Taken in Case Haterial is Released or Spilled: Remove all sources o! i;~ition. Use 

absorbent paper to pick up aLl spiLled 
material. I! necessary, soak absorbent 
paper in an appropriate solvent such as 
toluene or alcohol to pick up r--.inirl& 
traces. 

Waste Disposal Method: Wasta materials should be disposed o! under conditions which meet Federal, 
State, and Local environmental control resulations. 

Precautions to be Takan in Handlin& and Starin&: 

Other Precautions: H/A 

St.ora at o•c. 
Protect. !roc lisbt.. 

SECTION VIII CONTROL MEASURES 

Respiratory Protection: Avoid inhalation o! vapors. Cart.rid&• type respirator with orsanic vapor cartrid&•s 
racoamanded. 

Ventilation -

Protective Gloves: 

Local Exhaust: 
General Mechanical: 
Spacial: 

Usa with forced ventilation. 
Normal laboratory air axchansa. 
N/A 

Use two dissimilar types. PVC or Neoprene over latex. 

Other Protective Clothin& or EquiP=ent: H/A 

Work/Hyslenic Practices: Only experienced personnel should be allowed to handle this mat•rial. 

END 
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PAGE: 1 
ISSUED: 03/26/92 

J.T.BAKER INC., 222 REO SCHOOL LANE, PHILLIPSBURG, NJ 08665 

============================================================================== 
SECTION I - PRCOUCT IOE~TIFICATIO~ 

============================================================================== 
PRODUCT NAME: 
COMMON SYNON~MS: 

CHEMICAL FAMILY: 
FORMULA: 
FORMULA WT •: 
CAS NO.: 
NICSH/RTECS NO.: 
PRODUCT USE: 
PROCUCT CODES: 

METHANOL 
METHYL ALCOHOL; WCOO ALCOHOL; CARBI~OL; METHYLOL; WOOD 
SPIRIT 
ALCOHOLS 
CH30H 
32.04 
67-56-1 
PC1400000 
LABORATORY REAGENT 
9049t9063,9076,909lt5370,9074,6806,9127,9098,5807,9073,9071 
58llr5217r9075r9090r9093,P704r9069,5536r9263r9070r9077,9072 
9068 

============================================================================== ~ 
PRECAUTIONARY LABELING 

============================================================================== 
KER SAF-T-OATA* SYSTEM 

HEALTH 
FLAMMABILITY 
REACTIVITY 
CONTACT 

LABORATORY PROTECTIVE EQUIPMENT 

3 
3 
1 
1 

SEVERE (POISON) 
SEVERE (FLAMMABLE) 
SLIGHT 
SLIGHT 

GOGGLES t SHIELD; LAB COAT & APRON; VENT HOOD; PROPER GLOVES; CLASS B 
EXTINGUISHER 

u.s. PRECAUTIONARY LABELING 

POISON DANGER 
FLAMMAELE. HARMFUL IF INHALED. CANNOT BE MADE NON-POISONOUS. MAY BE FATAL OR 
CAUSE BLINDNESS IF SWALLOWED. 
KEEP AkAY FROM HEAT, SPARKS, FLAME. DO NOT GET IN EYES, ON SKIN, ON CLOTHING. 
AVCIO EREATHING VAPOR. KEEP IN TIGHTLY CLOSED CONTAINER. USE WITH ADEQUATE 
VENTILATION. kASH THOROUGHLY AFTER HANDLING. IN CASE OF FIRE, USE ALCOHOL 
FOAM, CRY CHEMICAL, CARBON DIOXIDE - WATER MAY BE INEFFECTIVE. FLUSH SPILL 
AREA WITH WATER SPRAY. 

CONTI~UED ON PAGE: 2 
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============================================================================== 
PRECAUTIONARY LABELING (CONli~UEO) 

------------------------------------------------------------------------------------------------------------------------------------------------------------
INTERNATIONAL LABELING 

HIGHLY FLAMMABLE. TOXIC BY INHALATION ANC IF SWALLOWED. 
KEEP OUT OF REACH OF CHILDREN. KEEP CONTAINER TIGHTLY CLCSEO. KEEP AWAY FROM 
SOURCES CF IGNITION - NO SMOKING. AVOID CONTACT WITH SKI~. 

SAF-T-DATA* STCRAGE COLOR CODE: REO (FLAMMABLE) 

============================================================================== 
SECTION II - COMPONENTS 

============================================================================== 
COMPONENT 
METHANOL 

CAS NO. 
67-56-1 

WEIGHT % 
90-100 

OSHA/PEL 
200 PPM 

ACGIH/TLV 
200 PPM 

------------------------------------------------------------------------------------------------------------------------------------------------------------ ~ 
SECTION III- PHYSICAL DATA 

----------------------------------------------------------------------------------------------------------------------------------------------------------
BOILI~G POINT: 65 C (149 F) 

{AT 760 MM HG) 

MELTING POINT: -98 C (-144 F) 
(AT 760 MM HG) 

SPECIFIC GRAVITY: 0.79 
(H20=1) 

SOLU8ILITY{H20): COMPLETE (100%) 

PH: N/A 

ODOR THRESHOLD (P.P.M.): N/A 

COEFFICIENT WATER/OIL DISTRIBUTION: N/A 

VAPOR PRESSURE (MHHG): 96 
(20 C) 

VAPOR DENSITY (AIR=1): 1.11 

EVAPORATION RATE: 4.6 
{BUTYL ACETATE = 1) 

% VOLATILES BY VOLUME: 100 
(21 C) 

PHYSICAL STATE: LIQUID 

APPEARANCE & OCOR: CLEAR, COLORLESS LIQUID. PUNGENT ODOR. 

CONTINUED ON PAGE: 3 
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============================================================================== 
SECTION IV - FIRE AND EXPLOSION HAZARD DATA 

============================================================================== 
FLASH POINT (CLOSED CUP}: 12 C (54 F) NFPA 704~ RATING: 1-3-0 

AUTOIGNITION TEMPERATURE: 463 C (867 F) 

FLAMMABLE LIMITS: UPPER - 36.0 % LOWER - 6.0 % 

FIRE EXTINQUISHING MEDIA 
USE ALCOHOL FOAMt DRY CHEMICAL OR CARBON DIOXIDE. (WATER HAY BE 
INEFFECTIVE.) 

SPECIAL FIRE-FIGHTING PROCEDURES 
FIREFIGHTERS SHOULD WEAR PROPER PROTECTIVE EQUIPMENT AND SELF-CONTAINED 
BREATHING APPARATUS WITH FULL FACEPIECE CPERATED IN POSITIVE PRESSURE 
MODE. MOVE CONTAINERS FROM FIRE AREA IF IT CAN BE DONE WITHOUT RISK. USE 
WATER TO KEEP FIRE-EXPOSED CONTAINERS COOL. 

UNUSUAL FIRE & EXPLOSION HAZARDS 
VAPORS MAY FLOW ALONG SURFACES TO DISTANT IGNITION SCURCES AND FLASH BACK. 
CLCSED CCNTAINERS EXPOSED TO HEAT MAY EXPLODE. CONTACT WITH STRONG 
OXIDIZERS ~AY CAUSE FIRE. BURNS WITH A CLEARt ALMOST INVISIBLE FLAME. 

TOXIC GASES PRGDUCED 
CARBON MONOXIDE, CARBON DIOXIDE, FORMALDEHYDE 

EXPLOSION DATA-SENSITIVITY TO MECHA~ICAL IMPACT 
NO~E IDE~TIFIED. 

EXPLOSION DATA-SENSITIVITY TO STATIC DISCHARGE 
NO~E IDE~TIFIED. 

============================================================================== 
SECTION V - HEALTH HAZARD DATA 

============================================================================== 
THRESHOLD LIMIT VALUE (TLV/TWA): 260 MG/M3 

THE TLV LISTED DENOTES TLV (SKIN). 

SHCRT-TERM EXPOSURE LIMIT (STEL): 310 MG/M3 

PERMISSIBLE EXPOSURE LIMIT (PEL): 260 MG/M3 

(200 PPM} 

(250 PP~) 

(200 PP~) 

CONTINUED ON PAGE: 4 
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============================================================================== 
SECTION V - HEALTH HAZARD DATA (CONTI~UED) 

=============================================================================== 
TOXICITY OF COMPONENTS 

ORAL RAT LD50 FOR METHANOL 
INTRAPERITONEAL RAT LD50 FOR METHA~CL 
SUECUTANEOUS MOUSE L050 FOR METHANOL 
SKIN RABeiT LD50 FOR METHANOL 
CARCINOGENICIT~: NTP: NO !ARC: NO 

CARCINOGENIC IT~ 
NONE IDENTIFIED. 

REPRODUCTIVE EFFECTS 
NONE IDENTIFIED. 

EFFECTS OF OVEREXPOSURE 

Z LIST: NO OSHA REG: 

5628 
9540 
9800 
20 

NO 

MG/KG 
MG/KG 
HG/KG 
G/KG 

INHALATICN: IS HARMFUL AND HA~ BE FATAL, HEADAChE, ~AUSEA, VOMITING, 
DIZZINESS, NARCOSIS, RESPIRATORY FAILURE, LOW BLOOD 
PRESSURE, CENTRAL NERVOUS SYSTEM DEPRESSION 

SKIN CONTACT: IRRITATION, PRCLONGED CONTACT HAY CAUSE DERMATITIS 

EYE CONTACT: IRRITATION, MA~ CAUSE TEMPORARY CORNEAL DAMAGE 

SKIN ABSORPTION: NONE IDENTIFIED 

INGESTION: IS HARMFUL AND MAY BE FATALt BLINDNESS, HEADACHE, NAUSEA, 
VOMITING, DIZZINESS, GASTROINTESTINAL IRRITATION, CENTRAL 
NERVOUS SYSTEM DEPRESSION, HEARING LOSS 

CHRONIC EFFECTS: KIDNEY DAMAGE, LIVER DAMAGE 

TARGET ORGANS 
EYES, SKIN, CENTRAL NERVOUS SYSTEM, GI TRACT, RESPIRATORY SYSTEM, LUNGS 

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE 
EYE DISORDERS, SKIN DISORDERS, LIVER OR KIDNEY DISORDERS 

PRIMARY ROUTES OF ENTRY 
INHALATION, INGESTION, EYE CONTACT, SKIN CONTACT, ABSORPTION 

CONTI~UED ON PAGE: 5 
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============================================================================== 
SECTION V - HEALTH HAZARD DATA (CONTINUED) 

============================================================================== 
EMERGENCY ANO FIRST AID PROCEDURES 

INGESTION: 

INHALATION: 

CALL A PHYSICIAN. IF SWALLOWED, IF CONSCIOUS, GI~E LARGE 
AMOUNTS OF WATER. INDUCE VOMITING. 

IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING, GIVE 
ARTIFICIAL RESPIR~TION. IF BREATHING IS DIFFICULT, GIVE 
OXYGEN. 

SKIN CONTACT: IN CASE OF CONTACT, IMMEDIATELY FLUSH SKIN WITH PLENTY OF 
WATER FOR AT LEAST 15 MINUTES WHILE REMOVING CONTAMINATED 
CLOTHING AND SHOES. WASH CLOTHING BEFORE RE-USE. 

EYE CONTACT: IN CASE OF EYE CONTACT, IMMEDIATELY FLUSH WITH PLENTY OF 
WATER FOR AT LEAST 15 MINUTES. 

SARA/TITLE III HAZARD CATEGORIES AND LISTS 

ACUTE: YES CHRONIC: YES FLAMMABILITY: YES PRESSURE: NO REACTIVITY: NO 

EXTREMELY HAZARDOUS SUBSTANCE: NO 
CERCLA HAZARDOUS SUBSTANCE: YES CONTAINS METHANOL (RQ = 500J LBS) 

CONTAINS METHANOL SARA 313 TOXIC CHEMICALS: YES 
GENERIC CLASS: cos 

TSCA I~VENTORY: YES 

============================================================================== 
SECTION VI - REACTIVITY DATA 

============================================================================== 
STABILITY: STAELE 

CONDITIONS TC AVOID: 

INCOMPATIBLES: 

HAZARDOUS POLYMERIZATION: WILL NCT OCCUR 

HEAT, FLAME, OTHER SOURCES OF IGNITION 

STRONG OXIDIZING AGENTS, STRONG ACIDS, ZINC, ALUMI~UMt 
MAGNESIUM 

DECOMPOSITIO~ PRODUCTS: CARBON MONOXIDE, CARBO~ DIOXIDE, FORMALDEHYDE 

CONTI~UED ON PAGE: 6 
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=============================================================================== 
SECTION VII - SPILL & DISPOSAL PROCEDURES 

=============================================================================== 
STEPS TO BE TAKEN IN THE EVENT OF A SPILL OR DISCHARGE 

WEAR SELF-CONTAINED BREATHING APPARATUS AND FULL PROTECTIVE CLOTHING. SHU1 
OFF IGNITION SOURCES; NO FLARES, SMOKING OR FLAMES I~ AREA. STOP LEAK IF 
YOU CAN DO SO WITHOUT RISK. USE WATER SPRAY TO REDUCE VJ~PORS. lAKE UP 
WITH SAND OR OTHER NDN-COMBUSTIELE ABSORBENT MATERIAL AND PLACE INTO 
CONTAINER FOR LATER DISPOSAL. FLUSH AREA WITH WATER. 

J. T. BAKER SOLUSORB(R) SOLVENT ADSORBENT IS RECOMMENDED FOR SPILLS OF THIS 
PRODUCT. 

DISPOSAL PROCEDURE 
DISPOSE IN ACCORDANCE WITH All APPLICABLE FEDERAL, STATEv AND LOCAL 
ENVIRONMENTAL REGULATIONS. 

EPA HAZARDOUS kASTE NUMBER: Ul54 (TOXIC WASTE) 

-----------------------------------------------------------------------------------------------------------------------------------------------------------· .. 
SECTION VIII - INDUSTRIAL PROTECTIVE EQUIPMENT 

=====~=======================================================================~~ 

VENTILATION: USE GENERAL OR LOCAL EXHAUST VENTILATION TO MEET TLV 
REQUIREMENTS. 

RESPIRATORY PROTECTION: RESPIRATORY PROTECTION REQUIRED IF Al[RBORNE 
CONCENTRATION EXCEEDS TLV. AT CCNCENTRATIONS ABOVE 
200 PPM• A SELF-CONTAI~ED BREATHING APPARATUS IS 
ADVISED. 

EYE/SKIN PROTECTION: SAFETY GOGGLES AND FACE SHIELD• UNIFORM, PROTECTIVE 
SUIT, RUBBER GLOVES ARE RECO~MENCED. 

=====~========================================================================= 
SECTION IX - STORAGE ~NO HANDLING PRECAUTIONS 

=====~========================================================================= 

SAF-T-DATA* STCRAGE COLOR CODE: RED (FLAMMABLE) 

STORAGE REQUIREMENTS 
KEEP CONlAINER TIGHTLY CLOSED. STCRE IN A COOLt DRY, WELL-VENTILATED, 
FLAMMABLE LIQUID STORAGE AREA. 

SPECIAL PRECAUTIONS 
BOND AND GROUND CONTAINERS WHEN TRANSFERRI~G LIQUID. 

CONTINUED ON PAGE: 7 
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============================================================================== 
SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION 

============================================================================== 
DOMESTIC (D.O.T.) 

PROPER SHIPPING NAME: METHYL ALCOHOL 
HAZARD CLASS: FLAMMABLE LIQUID 
UN/NA: UN1230 REPORTABLE QUANTITY: 5000 LBS. 
LABELS: FLAMMABLE LIQUID 
REGULATORY REFERENCES: 49CFR 172.101; 173.119 

INTERNATIONAL (I.H.O.) 

PROPER SHIPPING NAME: METHANOL 
HAZARD CLASS: 3.2, 6.1 I.M.O. PAGE: 3251 
UN: UN1230 MARINE POLLUTANTS: NO PACKAGING GROUP: II 
LABELS: FLAMMABLE LIQUID, POISON 
REGULATORY REFERENCES: 49CFR 112.102; PART 176; IMO 

AIR (I.C.A.O.) 

. ROPER SHIPPING NAME: METHANOL 
HAZARD CLASS: 3.2, 6.1 
UN: UN1230 PACKAGING GROUP: II 
LAEELS: FLAM~ABLE LIQUID, POISON 
REGULATORY REFERENCES: 49CFR 172.101; 173.6; PART 175i ICAO/IATA=== WE BELIEVE 

THE TRANSPORTATION CATA AND REFERENCES CONTAINED HEREIN 
TO BE FACTUAL AND THE OPINION OF QUALIFIED EXPERTS. THE 
DATA IS MEANT AS A GUIDE TO THE OVERALL CLASSIFICATION 
OF THE PRODUCT AND IS NOT PACKAGE SIZE SPECIFIC, NOR 
SHOULD IT BE TAKEN AS A WARRANTY OR REPRESENTATION FOR 
WHICH THE COMPANY ASSUMES LEGAL RESPONSIBILITY.=== THE 
INFORMATION IS OFFERED SOLELY FOR YOUR CONSIDERATION, 
INVESTIGATIO~, AND VERIFICATION. ANY USE OF THE 
INFORMATION MUST BE DETERMINED BY THE USER TO BE IN 
ACCORDANCE WITH APPLICABLE FEDERAL, STATE, AND LOCAL 
LAWS AND REGULATIONS. SEE SHIPPER REQUIREMENTS 49CFR 
172.3 AND EMPLOYEE TRAINING 49CFR 173.1. 

U.S. CUSTOMS HARMONIZATION NUMBER: 29051100009 

============================================================================== 
CONTI~UED ON PAGE: 8 



J.T.BAKER INC. 222 REO SCHOOL LANEy PHILLIPSBURG, NJ 08865 
M A T E R I A l S A F E T Y 0 A T A S H E E T 

24-HOUR EMERGENCY TELEPHONE -- (908) 859-Zl5l 
CHEMTREC ~ (800) 424-9300 -- NATIONAL RESPONSE CENTER # (800) 424-8802 

M2015 M06 
EFFECTIVE: 03/09/92 

METHANOL PAGE: I 
ISSUED: 03/28/92 

=============================================================================· 
N/A = NOT APPLICABLE OR NOT AVAILABLE 
N/E = NOT ESTABLISHED 

THE INFORMATIO~ IN THIS MATERIAL SAFETY DATA SHEET MEETS THE 
REQUIREMENTS OF THE UNITED STATES OCCUPATIONAL SAFETY AND HEALTH ACT AND 
REGULATIONS PROMULGATED THEREUNDER (29 CFR 1910.1200 ET. SEQ.) AND THE 
CANADIAN WOR~PLACE HAZARDOUS MATERIALS INFORMATION SYSTEM. THIS DOCUMENT 
IS INTENDED ONLY AS A GUIDE TO THE APPROPRIATE PRECAUTIONARY HANDLING OF 
THE MATERIAL BY A PERSON TRAINED IN, OR SUPERVISED BY A PERSON TRAINED 
INy CHEMICAL HANDLING. THE USER IS RESPONSIBLE FOR DETERMINING THE 
PRECAUTIONS AND DANGERS OF THIS CHE~ICAL FOR HIS OR HER PARTICULAR 
APPLICATION. DEPENDING ON USAGE, PROTECTIVE CLOTHING INCLUDING EYE AND 
FACE GUARDS AND RESPIRATORS MUST BE USED TO AVOID CONTACT WITH MATERIAL 
OR BREATHING CHEMICAL VAPORS/FUMES. 
EXPOSURE TO THIS PRODUCT MAY HAVE SERIOUS ADVERSE HEALTH EFFECTS. THIS 
CHEMICAL MAY INTERACT WITH OTHER SUBSTANCES. SINCE THE POTE~TIAL USES 
ARE SO VARIED, BAKER CANNOT WARN OF ALL OF THE POTENTIAL DANGERS OF USE 
OR INTERACTION WITH OTHER CHEMICALS OR MATERIALS. BAKER WARRANTS THAT 
THE CHEMICAL MEETS THE SPECIFICATIONS SET FORTH ON THE LABEL. 
BAKER DISCLAIMS ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED WITH REGARD 
TO THE PRODUCT SUPPLIED HEREUNDER, ITS MERCHANTABILITY OR ITS FITNESS 
FOR A PARTICULAR PURPOSE• 
THE USER SHOULC RECOGNIZE THAT THIS PRODUCT CAN CAUSE SEVERE INJURY AND 
EVEN DEATH, ESPECIALLY IF IMPROPERLY HANDLED OR THE KNOW~ DANGERS OF USE 
ARE NOT HEEDED. READ ALL PRECAUTIONARY INFORMATION. AS NEW DOCUMENTED 
GENERAL SAFETY INFORMATION BECOMES AVAILABLE, BAKER WILL PERIODICALLY 
REVISE THIS ~ATERIAL SAFETY DATA SHEET. 
NOTE: CHEMTREC, CANUTECr AND NATIONAL RESPONSE CENTER EMERGENCY TELEPHONE 
NUMEERS ARE TO BE USED ONLY IN THE EVENT OF CHEMICAL E~ERGENCIES IN~CLVING 
A SPILL, LEAK, FIRE, EXPOSURE, OR ACCIDENT INVOLVING CHE~ICALS· ALL 
NON-EMERGENCY QUESTIONS SHOULD BE DIRECTED TO CUSTOMER SERVICE 
(1-BOO-JTBAKER) FOR ASSISTANCE. 

COPYRIGHT 1992 J.T.BAKER INC. 
* TRADEMARKS OF J.T.BAKER INC. 

APPROVED BY QUALITY ASSURANCE DEPARTMENT. 

LAST PAGE 
"ISSUED BY VWR 01/15/94" 



"Dry Cbe~~c:.U ~;.re £, ... ~~.::.j;joi.l.6.n;..J:iic Pv•Ol.t:: 
J- Monoanunonium Phosphate 

Material Safety Data Sheet U.S. Oepertr ........ -· 
May be ~ 10 ~- .ntn Occupniona! S.1tt\' and Ht. 

'.H.&.'£ H&z•re CommurwcatiOt'l SWndarO. INoi'I-Manclolltory Form\ Vi ALTL:R KIDDlfVCO. 
CFR 1910.1200. Sll~l'd ~ tle Form ~prooted 1394 S. Third Street 

~ee tot ~ reQuifemef'G. OMc Ne. 121s..oon 
--------------------------------~----------~--------~~~~~~~02 EIEinT1'Y l.U ~,he~: O'l L6btli InC LIStJ 

P o Che~ ABC M~l~i ur oae 
Section I 

PW CRD'., INC. 
Aooress (NiJmtltf, ~- Of)-, smt. InC ZIP CDd&) 

}Ol Division Street 

Boonton, Ne~ Jersey 

07005 

#Cfe ~ .-.: &It ~ f*lli.»C'f I! ...,, tw.'n • ltt:t ~~. CJI ""' 
. ~ & ~- the ftliiO! lntJS1 De ,.,.,_, ~ ~~ %!\11 

(201) }35-9?70 
l~ ~ tor ltlbmal!OI\ 

(201) 335-9?50 

Rev1seds October l, 1987 

Section It- HaD.rdous tngredlenWkienttty tnfonnatlon 

ACGIH TI.V 

{M.A.P.; a.~nium pnospbat~ :onobasic) 
CAS No. 7722-76-l- none none 90 plus. 

CA.S No. 12001-26-2 20 mpp!e less than 5 

~ Polnl ~t.: GrWcl'y (HzO • 1) 
not applicable n.a.. 

Vapot Pm$ute (mm ~) Me!'Jng Pllinl 
n.a. n.a. 

'Vap::JI Otn$lt)' (AIR .. 1) f~~ 

n.e.. (Suty! AciWe • 1) n.a.. 

licitea 

cdorless fine yello~ po~~er 

UEL 
not com'Dusti~le n.a.. n.e.. n.a.. 

not combustible 

not combustible 
:· .. ""; •. _,._. -

U~t F1t.e And~~~- .... 
-,~~·::_::~.=·.··~·,..: ·:·:,:~e~~ ·, .. · • ·.·· . · none 

· .. ···. :. : . 
.... : .. 



J 
. - .. - -- ---- . ---- ------------------------------------------------- -----

1~\it)lllty (A.IIJ.n.4 to A'loJdl 
alkali.ne eom,~unas 
~ ~ Cr El)'PIDdUClS 
~onia generation ~nd~r ~lkaline conQitions 

Section VI- Heatth Hazard Data 
IMalation? 

yes yes 
Health H.w.rd$ (AQM I/'I(J ChtottK;) 

inhalation =ay irritate_ res~iratory tract; 

contact may cause irritation of akin an~ eyes 

no 

.. 

.I 

slight to severe irritatio.D. o! eyes, ski.n and/or ru,J:iratory tnct 

dependin& u~on degree and duration of exposure 
~ Ocr4itions 
Gtncqlly~fJd by~ ski.n sensitivity; respiratory d.isorder 

~ &tiCS F#til M Pnx:ec1ures 
, Ezes: !lush vitb copious amoaDts o! water. Skin: vash vell ~ith wate~. IDhalation: re~cve 

fro= are& of exposure. Obtain medical care !or irritation, discomfort or gross 1ngestio~. 
Section VII- PrecautionS for Sa"fe Handlin; and Use 
~ a:>-De T~ ;n cese loW8tia! 1s RaJaasecs er Spi~ 
· Simple cleanup. contAinment, a.nd disposal 

·Removal via vacuuming reco~ended. 

Waste Dispcul Met!'locS 
CQn~lt ¥i~h federal, Sta~e or local environmental regulatory 
agencies tor accept&ble disposal procedurts. 

PrecautionS so 8t T•~n in Hafldhn; ancl Storing 
Stcre in closed contAiners. Keep dry and at :oQerate te:pe~a-

tures.-· 
OthetPt~ 

Avcid contamination with alkaline materials. 
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Material Safety Data Sheet 
From Genium's Reference Collection 

Genium Publishing Corporation 
1145 Catalyn Street 

Nitric Acid 

issueCI: &iOber 198o Schenectady, NY 12303-1836 USA 
Revised: August 1988 

~~'!!!"""!'!"!P.!!! 

Material Name: NITRIC ACID 

Description (Origin/Uses): Used to dissolve noble metals, for etching and cleaning metals, to~e 
organic nitrates and nilrocompounds, to destroy residues of organic matter, and in explosives. 

Other Designations: Red Fuming Nitric Acid; HNO,; CAS No. 7697-37-2 

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemica/wed: 
Buyers' Guide (Genium ref. 73) for a list of suppliers. 

HMIS 
H 3 
F 0 
R 1 
PPG• 

Nitric Acid, CAS No. 7697-37-2 • 

•See sectS 

OSHA PEL 
&-Hr 1W A: 2 ppm, S mgiin' 

ACGlli TLVs, 1987-88 
TI.V-1WA: 2 ppm, 5 mg/m, 
TI.V-STEL: 4 ppm, 10 mg/m, 

Toxicity Data•• 

R 1 
I 4 
s 4 
K 0 

•contact your supplier to determine the percent by weight of nitric acid 
in the purchased product Water is the other component of the product 
.. See NIOSH, RTECS (QU5775000, QU5900000), for additional data 
with references to reproductive effects. 

Mouse, Inhalation, LC.t:~: 67 ppm/4 Hrs 

Boiling Point: Ca 25l"F (122"C)• 
Specific Gravity (11,0 = 1): 1.4• 
pH: Very Acidic 

Water Solubillty (%): Complete 
Molecular Weight: 63 Grams/Mole 

'Melting Point: Ca -30"F (-34"C)• 

Appeanmce and Odor: A water while to slightly yellow liquid that darkens to a brownish color on aging 8Dd exposure to light; 
characteristic nitrogen dioxide (NO) odor . 

.-ynesc properties are for the approximately 68%-by-weight nitric acid that is commercially available. 

• • 
Extinguishing Media: •Nitric acid does not bum. Usc extinguishing agents that will put out the surrounding fire. Usc a water spray to 
dilute nitric acid during fues and to absorb hberated oxides of nitrogen. 

Unusual Fire or Explosion Hazards: Although nitric acid does not bum, it is a strong oxidizing agent that can react with combustible 
materials to cause fires. Also, it can react with metals to liberate extremely flammable hydrogen gas. If this happens, direct firC-fighting 
procedures at this evolved hydrogen gas. 

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure
demand or positive-pressure mode. Choose protective equipment carefully (see sect. 5, Conditions to Avoid). 

Nitric acid is stable in closed containers at room temperature under normal storage 8Dd handling conditions. It cannot undergo hazardous 
polymerization. 
Chemical Incompatibilities: Nitric acid reacts explosively with metallic powders, carbides, hydrogen sulfide, and turpentine. Contact 
with organic materials such as wood, paper, sawdust, or alcohol, etc., may cause fires. Combustible materials can attain an increased 
flammability after being exposed to nitric acid even if they do not immediately catch fire. 
Conditions to Avoid: Avoid any contact with incompatible chemicals. Because it is so reactive, always establish another material's 
compatibility with nitric acid before mixing the two materials. This applies to the selection of safety and handling equipment, because 
nitric acid can attack some forms of coatings, plastics, and rubber. 
Hazardous Products or Decomposition: Various nitrogen oxides, including nitric oxide (NO), nitrogen dioxide (N0

2
), nitrous oxide 

(Np), as well as nitric acid mist or vapor, can be produced by the decomposition reactions that can affect the nitric acid during fires. 

CGp1ripll C I 911 Gmi1lm Pablilllilll CorpcnDaa. 
Ally c:ammacii!IISC or ~CIIID<Iioll wilhout 111e pab!illlda penaissioa is prolzilrilal. 



No. 7 NTIRIC ACID 8/88 

Nitric acid is not listed as a carcinogen by the NTP, IARC, or OSHA. 
Summary or Risks: This material is corrosive to any body tissue it contacts. Dental erosion is also reported. 
MedJcal CondJtloDs Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, eyes, mucous membranes of the 
respiratory tract, teeth. Primary Entry: Inhalation, skiD coutacl Acute Enects: Irritation and/or corrosive bums of skin, eyes, and 
upper respiratory tract (URl), delayed pulmonary edema, pneumonitis, bronchitis, and dental erosion. Chroa..lc l:trects: None 
reported. 

FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at least 
15 minutes. Treat for eye burns. Skin. Immediately wash the affected area with soap and water. Watch for chemical skin burns and 
treat them accordiDgly. Inhalation. Remove the exposed person ro fresh air; resrore and/or support his or her breathing as needed. If 
the exposure is severe, hospitilization with careful monitoring by trained medical personnel ro detect the delayed onset of severe 
pulmonary edema (lungs filled with fluid) is recommended for at least 72 hours. Ingestion. Call a poison control center. Never give 
anything by mouth to someone who is unconscious or convulsing. Do not induce vomiting. If tile exposed person i.!: responsive, give him 
or her one or two glasses of milk or water to drink as quickly as possible after expoSUie. 
GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek promJPt medical aslstance 
for further trutment, observation, and support after first ald. NOTE TO PHYSICIAN: Wash affected skin areas with a SCJi, 
solution or sodlum bicarbonate (NaHCO,). Ir Ingested, the risk versus tbe benefit of the passage or a naso-gastric tube ls 
debatable. Acttvated c:harcoalls or 110 value. Do 110t give the exposed person bicarbonate to neutrallze the materiaL 

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing of nitric acid solution is possible, wear a full 
face shield as a supplementary protective measure. Follow OSHA eye- and face-protection regulations (29 CFR 19'10.133). 
Respirator: Consult theNIOSH Poclcel Guitk 10 ChenUciJl Hazards (Genium ref. 88) for general I'ClCOmmeodatiOilS on proper respiratory 
procedures. Follow OSHA respiraror regulations (2~FR 1910.134). For emergency or nonroutine usc (leaks or cleaning reactor vessels 
and storage tanks), wear an SCBA with a full facepiece operated in the pressure-demand or positive-pressure mode. Warning: Air
purifying respirators willnDt protect workers in oxygen-deficient atmospheres. Other: W car impervious gloves,, boots, aprons, 
gauntlets, etc., to prevent skin contact with nitric acid. Choose protective equipment carefully (see sect. 5, Conditions to Avoid). 
Ventilation: Install and operate both general and local exhaust-ventilation systems powerful enough to maintain airborne concentrations 
of nitric acid below the OSHA PEL standard cited in section 2. Construct exhaust ducts and systems with material such as fiberglass, 
which resists attack by nitric acid. Safety Stations: Make emergency eyewash stations, washing facilities, and safety/quickdrcnch 
showers available in work areas. Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absorb initants and 
all lenses concentrate them. Do 1101 wear contact lenses in any work area. Remove contaminated clothing and lauoder it before wearing it 
again; clean nitric acid from shoes and equipmenL Comments: Practice good pmonal hygiene; always wash thoroughly after using this 
material Keep it off of your clothing and equipment. Avoid transferring it from your hands to your mouth while eating. clrinkiJlg, or 
smoking. Do not eat, drink, or smoke in any work area. Provide prcplacemeot and annual medical exams with emphasis on skin irritation 
to workers who are regularly exposed ro nitric acid. Wortcrs must receive training before handling this material ill the workplace; even 

lz~~;;wo;rk;crs should undergo refresher 
.... ~~~~~ 

Storage/Segregation: Srore nitric acid in a cool, dry, well-ventilated area away from incompatible chemicals (sec: sccLS). Consider 
outside, isolated, or detached storage. Protect coutainm from direct sunlight. 
Special Handllng/Stonge: Build all storage facilities of nonflammable materials that are resistant to chemical attack by nitric acid. 
Protect containers from physical damage. Preplan for routine use and emergency ~nsc. . . . . 
Engineering Controls: Proper ventilation is essential in bulk storage arear, cons1dcr mstalling an auromallc mo01ronng system to detect 
hazanious levels of nilrogen oxides that can develop from this material. . . . . 
Comments: Separate nitric acid from hydraziDe, diethylenetriamine, fluorides, and all other corroSives except sullfuric ac1d and sulfur 
trioxide when shipping or transferring il 
Transportation Data (49 CFR 171.101-2) . . . · 
DOT Shipping Name: (I) Nitric Acid, Fuming or (II) Nitric Acid, Over 40CJ, or~ Nltnc Aad, 40% or Less 
DOT Label: (I) Oxidizer and Poison or (II) Oxidizer and Corrosive or (lll) Corros1ve 
DOT Hazard Class: (I) and (ll) Oxidizer or (III) Corrosive Material 
DOT ID Nos. (I) UN2032; (II) UN2031; (Ill) NA1760 
IMO Class: 8 (All Types of Nitric Acid) 
IMO Label: (I) Corrosive, Oxidizer, Poison; or (II) and (Ill) Corrosive 
References: 1, 2, 26, 38, 84-94, 100, 112, 113, 114. 

JudgDI£slll as to the suil.lbilily of iDfOI'IIIIIiOD hem~~ for pwchasa'a J111111C*S me 
-uy pwdl&sa'a rapouibility. 'lbcft:fcm. allhCIU&b reasolllblecarehas 
bcezl tUr:D ill the preparatiOD of such iDfonmtioa. GCIIium Publishiag Corp. 
cm:acls ao wmaAiics, mates 110 RJII'I*'IItaliODS m1a5SUIDCS 110 rapoasibility 
as to lhe ..:aua::y or lllilabitity of such iDf01111&ioa for applialioa to 
purcha:r'a iD1alded p.uJII*I or for coaaequeaccs of illuae. 

ecp,rir.lllCita o..u-l'llbllobilll ~ 
A6y COIIDCI'o:iaiUC a' rtp 1 <bm -~ 1110 p&blillla'l ponaisaicD is pabilrill:d. 

Prepared by PJ lgoe, BS 

Industrial Hygiene Review: DJ Wlls.on, Cni 

Medical Review: MJ Hardies, MD 
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@@@ DOC. NO. 4320 I.C. NO. X4419Q, 
44220, 44450, 4446C, 

MATERIAL SAFETY DATA SHEET 
ANDERSON LABORATORIES, INC. 

5901 FITZHUGH AVENUE 
FORT WORTH, TEXAS 76119 

44470, 44500 

TELEPHONE 817-457-4474 EMERGENCY TEL. B00-424-930C(CHEMTREC) 

DATE 4/24/85 
THE MATERIALS LISTED IN THIS DATA SHEET ARE CLASSIFIED IN ACCORDANCE WITH 
THE DEFINITIONS SET FORTH IN 29CFR PARTS 1915, 1916 AND 1917. 

I. PRODUCT NAMES: NITRIC_.AG#D• PERCENTAGE SOLUTIONS TC 25% V/V 
NITRIC~ACIDt 1 + 4 ASTM D-2576 
NI~RIC ~cto, 2.0 NORMAL 
NITRIC ACtO, 2.85 NOR~AL 
NITRtC ACID, 3.10 NOR~AL 
~ITRIC ACID, 6.00 NOR~AL 

CHEMICAL FAMILY INORGANIC ACID TRADE NAME BANCO 
DOT SHIPPING NAME NITRIC ACID 40% OR LESS. 
DOT HAZARD CLASS CORROSIVE MATERIAL DOT I.D. NO. NA1760 

II. COMPONENTS: NITRIC ACID (CAS NO 7697-37-2) 12.6 TC 37% ~/V 
III. PERTINENT PHYSICAL DATA: 

BOILING PT.100 C MAX FLASH PT. N/A VAPOR PRESSURE 20~M MIN HG AT 2C C. 
APPEARANCE AND CDOR: COLORLESS LIQUID WITH CHARACTERISTIC CDCR. 

IV. FIRE AND EXPLOSION DATA: REACTS kiTH MOST ~ETALS TC RELEASE HYDROGEN 
GAS WHICH CAN FORM EXPLOSIVE MIXTURES WITH AIR. 

V. HEALTH HAZARD DATA: SEE X 

VI. REACTIVITY DATA: AVOID CONTACT WITH STRONG ALKALIES, ORGANIC MATERIALS, 
AND REDUCING MATERIALS. 

VII. SPILL AND LEAK PROCEDURES: SMALL SPILL: CCVER THE CONTAMI~ATEC SURFACE 
WITH SODIUM EICARBCNATE OR A SODA ASH/SLAKED LIME ~IXTURE (5C-50). 
MIX AND ADD WATER IF NECESSARY TO FORM A SLURRY. SCCOP UP SLURRY AND 
WASH SITE WITH SODA ASH SOLUTION. 

VIII.SPECIAL PROTECTION INFORMATION: USE NORMAL LABORATCRY SAFETY DEVICES. 

IX. SPECIAL PRECAUTIONARY INFORMATION: USE PRUCENT LA8CRATCRY PRACTICES. 

X. FIRST AID AND OTHER PROCED~RES: IF ShALLOWED: DO ~OT INDUCE VOMITING. 
VOMITING WILL CAUSE FURTHER DAMAGE TC THE THROAT. DILUTE EY GIVING 
WATER. GIVE MILK OF MAGNESIA. KEEP WARM, QUIET. GET ~EOICAL 
ATTENTION IMMEDIATELY. 



@@@ DOC. NO• 4320 I.C. NG. X4419C, 

MATERIAL SAFETY DATA SHEET 
ANDERSON LABCRATORIES, INC. 

5901 FITZHUGH AVE~UE 
FORT WORTH, TEXAS 76119 

44220, 44450, 44460, 
44470, 44500 

TELEPHONE 817-457-4474 EMERGENCY TEL. 800-424-930C(CHEMTREC.) 

DATE 4/24/85 
THE MATERIALS LISTED IN THIS DATA SHEET ARE CLASSIFIED IN ACCCRCA~CE ~ITH 
THE DEFINITIONS SET FORTH IN 29CFR PARTS 1915, 1916 AND 1917. 

DISCLAIMER OF LIABILITY 
THE INFORMATION IN THIS MSDS WAS OBTAINED FROM SOURCES WHICH WE BELIEVE ARE 
RELIABLE. HOWEVER, THE INFORMATION IS PROVIDED WITHOUT ANY REPRESENTATION 
OR WARRANTY, EXPRESS OR IMPLIED, REGARDING ITS ACCURACY GR CORRECTNESS. 

THE CONDITIONS OR METHODS OF HA~DLING, STORAGE, ~SE AND DISPOSAL OF THE 
PRODUCT ARE EEYOND OUR CONTROL AND MAY BE BEYOND OUR KNOWLEDGE. FOR T~IS 
AND OTHER REASONS, WE DO NOT ASSUME RESPONSIBILITY DIRECTLY OR !~DIRECTLY 
AND EXPRESSLY DISCLAIM LIABILITY FOR LOSS, DAMAGE OR EXPENSE ARISING OUT 
OF OR IN ANY WAY CONNECTED WITH THE HANDLING, STORAGE, USE OR OISPCSAL OF 
THE PRODUCT OR THE INFORMATION FURNISHED THEREWITH•*** 



Material Safety Data Sheet 
From Genium's Reference Collection 

Genium Publishing Corpcntion 
Catal s GF 

Nitrogen, Gas 

1145 ~ treet pssued: April 1980 Schenectady, NY 1 3-1836 USA 
fSJ8l 377-8855 

GBIUII PUBUStiNQ OOfP. Revised: Apri11986 
SECTION l; MATERIAL IDENTIFICATION - - -·· -- .···::.-. 21 

r 
! 

r-
I 
I 
( 

r 

MAT~RIA NAME: NITROGEN 

-~ DEScRIPDON: Gu supplied in cylinders (2000+ psig) or cold liquid supplied 
HMIS in vented Dewar c:oolaiDers. 

aTHER DESIONAllQNS: N0 CAS #7727-37-9, ASTM #01933 H: 2 
MANUfACilJRER/SUPPUER: Available from several suppliers, including:. F: 0 (Liquified) 
Air Products & Chemicals, Inc., IDdusirial Gas Division, PO Box 538, R: 0 
Allentown, PA 18105; Telephoue: (215) 481-4911 PPE* R 1 
Airco Industrial Gases of the Boc Group, Inc., 575 Mountain Avenue, *See Sect. 8 I 1 
Murray Hill. NJ 07974; Telephcme: (201) 464-SUXX> S 2 (Uquid) 
Union Carbide Corp., Uncle Div., 39 Old Ridgebury Rd., Danbury, cr 06817; Telephone: (203) 794-5300 K 0 

j 
l :sEcriON:-2.'lNGREDIENTS AND HAZARDS ---- -- ->% ---.- ·HAZARD DATA 

r· 
Nitrogen. CAS I#TT'Il-37-9 >99.5 No TL V Established. 
Oxygen, CAS I 7782-44-7 < 0.5 

r 

L 

L u 

,~--~. 
. ...... : 

:.; .... 

L 

SECTION 3. PHYSICAVDATA· · --
-- -- _----: _.-._..: .. .- _- -_- __ .. :-::: .... - :-::•:-.. -,_ --_ - -.... 

.... -- ---

Boiling Point, 760 mm Hg ••• -320.4"F (-195.8"C) Lnuca.t i emperawre -· -;ljJ..In· t- i 4 1.1 L) 

Vapor Dcmity (Air • 1) _ 0.967 Critical Pressure. Atm -· 33.5 
Solubility in Wiler@ 20"C. VolsJ100 vols. -· 1.6 Molecular Weight-· 28.01 

Density (liq.), glcm3 -· 0.8 Expmsion Ratio, Liquid 10 Gas@ 70"F -· 1:696 
Melting Point-· -345.7"F (·209.86"C) 

L Appca:rance IDd odor. A colorless, odorless, tasteless gas or a cryogenic liquid. 

SECfiON4~ F1RE AND EXPLOSION DATA -- ··.:.·· -- .... :·.· LOWER •UPPER 

t1 Flash Point and Method Autoignition Temp. Flammability Urnits in Air 
Not Found Not Found Nonflammable Not Found Not Found 

Use extinguishing media that are appropriate 10 the surrounding fli'C. Do not discllarie solid streams or water into liquid N2. 

c Usc water spr1y 10 cool fire.exposed containers or, if desirable. 10 inacasc: the rate of cvaporatioo of the liquid if the 
inc::zQscd rare can be controlled (cryogenic liquid will rapidly freeze watcr). Nitrogen is a nonflammable material that will not 
support combustion. It prcseots DO unusual explosion hazard unless lhe compressed gas is exposed 10 fU'C; then containen 

L1 
may rupture violently. Nitrogen cylioders are equipped with pressure-relief devices that are designed 10 vent N2 wben they are 
exposed to elevated temperatures aad prcssu.rcs. When liquid ni.lrogen is spilled it can release a rapidly vaporizing cloud that 
will c::reare m oxmn-dcficient atmosphere. 

SECfiON'S. REACflVITYDATA >·•··········- -- .-_.-:--.----:·----------------- -------- ·.:_-._ .-:.:- _.: _-_-.:_•: . .- •• ...--:.--: •.•• >··-<•···::·--········--·····---··":::•: • .--.:·>---·····-··---·-··)(-•:: . .:.::.:---_::_ ... 

D Nitrogen is stable when stored in closed containers. It does not polymerize. Nitrogen is nooconosivc aod is IICIII.y inert 11 
room tempcraturc. At high tempera!UreS it can combine with oxygen 10 form oxides, and with hydrogen 10 form ammonia. 
When heated wilh cuboo in the presence of alkalies or barium oxide it may form cyanides. It can form nitrides wilh lithium, 

U· 
silicoo, calcium, strontium, IDd barium when it is at a red heat. 
It has been reported that nitrogen can be oxidized explosively by ozone. 
Uthium aad titanium at m elevated temperature can bum in a nitrogen atmosphere. Bctylium can be ignited in a mixed 

I 3 
"' 

nitrogc:n-IDIS-carboo dioxide aimosphcrc. 
Nitrogc:n will react with oxygen in the presence of sparking (from m eleclric arc or a gas-fll'ed furnace) to produce nitric oxide 
gas. 

~ 

. 0 



No. 61 4/86 NITROGEN 

SE_CTION 6. HEALTH HAZARD INFORMATION I 
~itrogen is DOt listed as a carcinogen by the NlP, IARC, or OSHA. 
This material is DODtoxic .aDd is classified as a simple asphyxiant by virtue of its displacement of oxygen. S)'lnpiOms of 
exposure depend on the degree and the duration of oxygen deficiency. They can include increased frequency and volume of 
breathing, iDcreased pulse rate, muscular incoordination, fatigue, nausea, vomiting, and collapse. Inhalation of pure nitrogen 
atmosphere produces immediale loss of consciou.mess; death follows unless air/oxygen breathing can be quickly restored. 
Contact with liquid nitrogen or cold vapon can cause cryogenic bums (severe frostbitelfrcezc bums). 
flRSI AID: CO!IITACf WIDl UOWD NITROOEN: Promptly flush areas affected with lots of tepid wate:r to ~uce freezing of 
tissue. (Do DOt apply direct heat to affected mas!) Do DOt rub frozen BaS. Loosely apply dry, sterile, bulky dressings to 
protect area from infection and from further injury. Get medical help. • 
INHALATION: Caution! Would-be rescuers Deed to be concerned with their own safety in oxygen-deficient areas. Use self-
contained breathing equipmenl Remove victim to fresh air. Quick.ly restore and/or support his breathing as n::quired, 
administering oxygen if available. Get medical help. • 
INGESDQN: Get medical help.• ACUTE EEFECIS: Gas - Simple asphyxiation by displacement of oxygeu. Liquid -

,. 

Cryogenic burns. PRIMARY ENTRY: Inhalation 
• GET MEDICAL ASSISTANCE= In plant, paramedic, community. Get medical help for further treatment, observation, and 
support after fast aid. 

SECI'ION 7. SPILL~ LEAK; AND DISPOSAL PROCEDURES ... 
Notify safety personnel of major nitrogen leaks or spills. Shut off leak if you can do so without risk. Evacwue all peBODnel 
from the danger area until ventilation can restore a safe oxygen level. Emergency personnel need self-containc:d breathing 
equipmenl Minor leaks (which are dangerous in enclosed areas) can be detected by painting the suspected an:a of leakage 
with a soap solution. Prevent liquid nitrogen from contacting vulnerable steel structures and vehicle tires (see secL 9). Allow 
spilled liquid to evaporate. 

QISfOSAL: Remove a liquid nitrogen container or leaking cylinder outdoors or place. into a hood with good forced 
ventilation. Allow gas to discharge at a moderate rate. Defective cylinders should be tagged to indicate defecL Close the 
valve and return the defective cylinder to supplier. 

SECfiON 8. SPECIAL PROTECTION INFORMATION • 
Provide adequate general and local exhaust ventilation to prevent workplace atmlspheres from becoming oxyg'en deficient 
(minimum~ volume = 18%). Provide air-supplied or self-contained breathing equipment for emergency or riODI'Outine 
situations where the nitrogen level is excessive. Use a safety line and a standby wOtker when respiralor-protec:ted personnel 
enter a hazardously nitrogen-enriched area (The standby worker should have a self-contained breathing·appar.atus immediately 
available.) Those workiDg with liquid nitrogen should wear approved insulating gloves, safety glasses, and other protective 
clothing as n::quired by use conditions to prevent any skin contact with liquid nitrogen. Cuffiess trousers shou:ld be w~ 
outside high-topped shoes. Safety shoes are recommended for those handling cylinders of gases. 

Wear safety gloves and approved insulated gloves. Use air-supplied or self-contained breathing apparatus. 

Contact lenses pose a special hazard; soft lenses may absorb irritants, and all lenses concentrate them. 

SECTION 9. SPECIAL PRECAUfiONS AND COMMENTS·· 
SfQRAGE SEGREGATION: Store in a cool, dry, well-ventilaied, low fli"C-risk area. Protect containers agai:nst physical 
damage. 
SPECIAL HAt-.'DUNG/S'fORAGE: Protect containers from extremes of lempC:rature and weather. (Do DOt allow any part of a 
compressed gas cylinder to be exposed to temperatures above 12S'F [51.6'C]). Follow general safety procedwres for ha.Ddling 
and securing compressed gas cylinders. liquid nitrogen storage areas should be kept clean and free from flammable materials. 
Make sure that liquid nitrogen containers are property vented to prevent buildup of pressure. All pressure equipment and 
process lines should be designed so that the minimum burst pressure is at least four (4) times the expected maltimum pressure. 
Certain maicrials are unsuitable for service in contact with liquid nitrogen because they become extremely britl:le and em be 
readily sha!1ered by impacl 

UN1066 (Compressed); UN1977 (Cryogenic Liquid) OOT Classification: Nonflammable Gas 
lABEL: Nonflammable Gas 
Data Source(s) Code: 1, 4-11 14, 17 25 51 63 82. 84. CK. 

Approvm 9!-l>· o .. ,.... .. r 1117. J~ a to !be llliUilility of illformali011 badll for pudllla'• purpc:MI 
are DeCe~Arily pur.cbasa'• apaa~~~. "Ihado~ although ~c care 

Iodust. Hygieue!Safety w ,r:J, .. f(. bois bccD laltalanlhc ~011 of iDfonnl&.lcm, Gelliwn Publilhins <_:orp. 
CX1ellds 110 wmalllic:s, makcl DO iepi C lll"i-IJid aauJa DO ftll~bility a 
to lhc acancy or su.iWK!ity of such illformali011 for appliatioiiiO puidlael's 

Medical Review ~ .... ..f.. ~(\ ~ illl.eDdcd ~ Of for COIIICiqiiCIIUS or iiiiiiC. I 

~-... _,_.. 
Copynght@ April 1, 1986 

.\ ... 
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Material Safety Data Sheet 
From Genium's Reference Collection 

Genium Publishing Corporation 
1145 Catal~treet 

Schenectady, NY 1 3-1836 USA 
(518\ 377-8855 GBIUII PUIII..ISMNG COfF. 

SECTION :I~ MATERIAL IDENTIFICATION-·.·.· 

Pentane 

, .... - .. & .... .., ... " .. , 

Issued: October 1986 
Revised: Au~ust 1987 

23 
MATERIAL. NAM2: n-PENTANE 

~ 
DESCRipTJON (Origin/Uses): Prepared by dehydration and subsequent hydrogenation of 2- and 3-pentanoL 
Found in petroleum IDd is a constituent of petroleum ether. Used as an industrial solvent. 
OTHER DESIGNATIONS: Amyl Hydride; C5H12; NIOSH TrrECS #RZ94SOOOO; 
CAS #0109-66-0 . . 

HMIS 
MANUFAC'JllR.EJUSUPI'LIER: Available from several suppliers, including: H 1 
AshlaDd Olernical Co., Industrial Olemicals & Solvents Division, PO Box 2219, F 4 R 1 
Columbus, OH 43216; Telephone: (614) 889-3844 R 0 I -

COMMEm'S: n-Pc:ntane is a serious flfC and explosion hazani. PPE• s 1 
•See sect. 8 K4 

.SECTION 2dNGREDIENTS AND HAZARDS · % .. ·HAZARD DATA··<·>_ 
n-Pentane, CAS #0109-66-0; NIOSH RTECS #RZ94SOOOO >99 TOXICITY DATA 

Human, lnh.alation, LC1..o: 
130000 ppm 
Human, lnh.alation, TCt.o= 

H3C-~- CH2- CH2- CH3 90000 ppm'S Min. 
Mouse, Intravcoou.s, IDso= 

NIOSH REL 1986 446 mglkg 
lO.Hr 1W A: 120 ppm. 350 mgtm3 
15-Min Ceiling: 610 ppm, 1800 mg~rr? 

IDI.li• Level: 15000 ppm Cum:nt OSHA PEL-1W A: 1 0001m (2950 mgluh 
The 1987-88 ACGIH TLVs me A= 600 ppm (1800 mgtm3) 
and srEL .. 750 ppm (2250 mglm ). 
•Immediately dangerous to life and health 

SECfiON 3~·PHYSICAVDATA··. ... .. :·-::-··· . :·. .·:···.· . . .··::::·::.:· .. ·:· ... (.:.:. :.::'"::·.·.··· •'.··· 

Boiling Point ••. 9TF (36.1"C) Specific Gravity ·- 0.626 at 68"F (20"C) 
Vapor Pressure -· 400 Torr at 65.3"F (lSSC) Melting Point-. -202"F (-130"C) 
Vapor Density (Air.: 1) ... 2.5 Evaporation Rate (n-BuAc = 1) .•• 28.6 
Solubility in Water •.. 0.04% at 68"F (20"C) Volatiles, % -· 100 
VISCOSity-· 0.43 at32r (O"C) Molecular Weight- 72.15 GraJD$1Molc 
Appearance and odor: Clear, colorless, mobile liquid. Mild gasol.inelike odor. Threshold odor concentration: SO% 
~tion at 990 ppm. 
COMMENIS: n-.Pentane's high vapor density, volatility, and evaporation rate will generate explosive and flammable 
concez~trations of vapor. 

SECfiON4.FIRE AND EXPLOSION DATA .. · ..... LOWER UPPER 
Flash Point and Method I Autoignition Temperature 1 Flammability Umits in Air 

<-40"F (<-40.C) I SOO"F_f2_60"g I %by Volume 1.5$ 7.8$ 
EXDNGUISHING MEDIA: Use carbon dioxide, dry chemicaJ. or foam. WaJL:r is ineffective in putting out a fue involving 
n-pentme, and a water stream will spread names; but a water spray should be used to cool flfC-e~ containers 10 prevent 
~ rugturc. Also~aJL:r 5p!<l)' may be 11se.d lO flush spills away from exp«?sures to sources o ig!Jilion. This flaminablc m IS a an~ hazaid &nd a dangerous explosion hazard. Fight flfC from a safe distance. VNUSU6J.. BREI 

J.OSJONDS: The heavier-than-air vap~?rS of n-pentane ma~ travel aljf low~ surfaces to dtstant sources of 
Jgnilion and then back to the ~inal source of the material. SP OAL. FJB -~ Q PROCEDU.B,fS: ~Pentane is 
an OSHA class lA flammable liquid. ear a self<Ontained bre~ apparatus With-a ~lC:CC·opcratcd m a~ 
demaud or other positive-pressure mode. This material is extremely Jiammable. Exen:ise due caution to protect against 
flashbacks. 

SECTIONS. ·REACfiVITY DATA ···.· .·. : .... ; .. .. .. • .. ····:.· :-···:···:·: .. ·<.: .•:::::;: ... .··-•: <I 
n-Pentane is stable. Hazardous polymerization cannot occur. 

CHEMlCAL INCOMPATIBILITIES: n-Pentane is incompatible with oxidizing agents. 

CONPmONs TO AVOID: Avoid sources of ignition such as sparks, excessive heat, open flame, and lighted 10~ products. 

fRQDL!CIS QE HAZAROO!.!S DECOMPOSIDQt!! can include oxidca of carbons. 



.J 
No. 523 8187 n-PENT ANE 

SECTION 6~ HEALTH HAZARD INFORMATION -- .. .··:·· ... 
. . 

n-Pc:ntme is not lisiCd as a carcinogen by the NTP,IAR.C, or OSHA. 
SUMMARY QF RI~K.S: Vapors of this ma!Crial~re mildly narcotic and may cause irritation to the respiralory p~SSaj!;es. Ot 
bas been rqx>rtcd that human exposures 11 SOOO ppm for 10 minutes did not cause mucous membrane irritation.) Exb-emcly 
high aDd sustaiDed concentrations may cause CCDtralDCtVOus system depression and narcosis. This material is a defattilDg 
agent; ~ or prolonged skin contact with its liquid may I"CSU.lt in d.Iying, cracking, and dermatitis. Eye contact call be 
init.ating. Swallowed liquid can VlpOrizc (BP 9TF [36.1"'C)) in the trachea. ASpiration into the lungs \\ill cause diluticn of 
alveolar air (asphyxiation hwrd). TARGET ORGANS: Ey-es. skin, respiratory system. ~BlMABY ENTRY: Inhalation: 
m EFFECTS: Eyes, skin, and respiratory tract irritation; and possibly central DCtVOUS system depression. CHROtm;; 
EfFECI"S: UnkDowo. MEDI~AL. CONDmOl:§ AOOBAV A I ED DY l.QNG-TERM EXPOSURE: None reported. 
EIB.SI AII2: EYEWNTAC:: lmm•t'iately flush eyes, including UDder the eyelids, gently but thoroughly wilh plenty of 
numiDg water for at least 15 minutes. Get medical help. • SKIN CONI"ACf: Remove coDtaminaled clothing. Aush affected 

. area wilh waler; wash wilh soap and water. Get medical help. • JNHt\Lt\TION: Remove victim to fr~ air. Resto1:e aDdJor 
support his brulhing IS required. Get medical help.• INGFSOON: Do not induce vomiting. Never give anythiag by moulh 
to someone wbO is UDCODSCious or convulsing. Get medical help. • 
• GET MEDICAL ASSISTANCE .. IN PLANT, PARAMEDIC. COMMUNITY. Get medical help for further treatment, 

obsc:rvation, aDd support after first aid. -
::-::SECTION:':7KSPlliU/'LEA_l~{AND DISPOSAVPROCEDURES: < :-·-: .. · ... ·. :· .. ···. ::::· .. : ... ::·:.:.:·:··· . .. :: < :·::: I 

SfilllLEAK: Notify safety pcnozmel of n-peotane spills or leaks_ If a spill or leak has DOt ignited, use water spray 10 
disperse the gas or vapor aDd to protect those who are attempting to stop a leak. Keep upwiud of a leak or spill. Remove 
sources of beat ar ignition. Provide maximum explosion-proof ventilation. Cleanup personnel need pri"ltection against 
inhalation of vapors aDd contact wilh liquid. Flush waste to the ground and away from sensitive areas with a cold water spray. 
Small spills can be absorbed wilh vcrmiculitc, picked up wilh noosparong tools, or allowed to e;vaporate wilh good 
vcntilalion or in a hood or open area. Pick up large spills if it is safe to do so and place lhem into 111 appropriate container 
for recovery or disposal. Keep waste out of sewers or places where it can vaporize into coofmed spaces. DISPOSAL,: Bum 
properly (because of ma!erial's low flash point) in an approved incinc:rator. Follow Federal, state, and local regulaliol!ls. 
Aquatic Toxicity, TI..m 96: 100-10 ppm. n-Pcntane is reported in the 1980 EPA TSCA Inventory. EPA HazardoU!; Waste 
Number (40 CFR 261.21, Ignitability): 0001. n-Peotaoe is DOt designated as a hazardous substance by the EPA 
(40 CFR 116.4). EPA Reportable Quantity (40 CFR 117.3): Not Listed. -'SECI'ION.&SPECIALPROTECTION·INFORMATION ·.· .::····: _:··.· . : . .-··.-·:::: .. .·. ·.· ... ·.":-·· .:-:.·:·:.· : ... 

GOOG~: Wur chemical safety goggles or eyeglasses to prevent eye contact where splashing is possible. 
Ql.OVES; Wear robber or ucopreoe gloV"CS to prevent skin CODiaet. 
RESPIRATOR: For emcrgmcy or nomouliDe exposures above lhe n..v, use a NIOSH-approved respiralor with an cll"gaoic vapor 
canister or air-supplied or self-<:Ontained breathing apparatus below 5000 ppm. 
'VENTILATION: Provide gmeral. and local explosion-proof exhaust ventilation to meet TI..V requin:meats. The ventilation 
systems must be explosion proof IDd ooospming. 
:iAFE I Y ~AllQI:::l:i: Make eyewash stations, washing facilities, and safety showers available in arus of use and handling. 
CONTAMlt:{A I ED EQUIPMENT: Contact Jcoses pose a special hazard; soft lenses may absorb irritants, :md all lenses 
cooceottatc them. 
qJHER PERSONAL rR()IECIIVE EOWPMENI: Wear protective clolhing appropriate to the worl:: situation to prevent skin 
contacL Remove soiled clothing and launder it before wearing it again, because it is a heallh and fire hazard. 
roMMOOS: Practice good pcnonal hygiene. Keep materials off of your clothes and equipment Avoid tnmsferri11g materials 
from bands to moUlh while ealiDg, clriDk:iDg, ex- UDOking. 

····•··sECTION 9/SPECIAtrPRECAUfiONS AND·-COMMENTS: '••-·-· __ .•. _.··.· ... .. .· ·:·::·:.':.::.::.::·::".":.·i<;:_:_::,.: I 

STORAGE SEGBEQt.DON: SUn n-pentaDc in lightly closed containers in a cool, well-ventilated aru away from oxidizing 
agents and soun:es of beat aDd ignition. Protect contaiDc:ls from physical damage. SPECIAL HANPUNGtSIQRA,QE: Ground 
and boDd cootaincn during transfers to prevent the genc:ralioo of swic sparks. Use noosparldng tools. Use metal safety cans 
for handling small amounts. Storage aDd handling must be suitable for an OSHA Class lA flammable liquid. Do oot smoke 
where this marerial is stored .or used. ENGINEERING CPmOLS: The heavier-than-air n-pentaoe vapors may !ravel to 
distant sources of ignilioo m~·flash back. These vapors collect in low-lying areas; minimize sources of ignition lhcre. 
QTIIEB PRECAUDONS: Avoid IRa!hillg n-penliDC vapors! Prevent its contact wilh skin and eyes! Do DOt eat this material! 
Inslitutc cxposurc-mooiiOring IDd record-keeping requirements !hat have been proposed by NIOSH for alkanes. 
J'RANSPQRIADQN DATA (pee 49 CFR 172.101-2): 
OOf Shipping Name: Pentane DOT Hazard Class: Flammable Uquid 
OOf Required Label: Flammable liquid DOT ID No. UN126S 
IMO Class: 3.1 IMO Label: Flammable liquid 
References: 1-12 14 16 23 25 TT 31 34 38 42 45 47 49 54 55 58 59 63 73 75 82. 87-94. CK 

Judgena~~•ro lbelllir.Dlity of iafCJrllllljoa btn:ill far~~ pu!pOICS Approvals (jO~c..t(U)G<..:> +------me acasarily JU!dlasa'& ~· 'Ibrft!G~e, lllhcugh ra:scmablecue 
lndust. Hygiene/Safety ((itt.) t~/l7 ha bo:D tal= mille ~oa of illfOIIII&ioa, Gemum Publishi~g Corp. 

a1aldJ DO~ mUa DO ~CIIIS IIDd ISSUJIXS DO JeSpo!ISlbillly as 
to 0\eacancy or IUiUbility of llldl iDfonlllli011 far application to pucbza's 

Medical Re,·iew J{Jff- I"Z·(<;, 7 iDieDISed purpo15 or fOI" ~-of ill use. l 

.. Ti ht ©Au Co p) g g ust 1, 1987 ( 
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[@ Petro Risk Test Kit 

ENSYS INC. 

MATERIAL SAFETY DATA SHEET 

.. . 
Trade Name: - PETRO RISe Test K~ t 

Description: An immunoassay test kit for the determination of 
Petroleum Hydrocarbons in soil samples 

Hazardous Ingredients 

1. Extraction and dilution reagent 
* Methanol 

2. Substrate A 
* N,N-Dimethylformamide 

3. Stop Solution 
* Sulfuric acid, 1 M (6% vfv) 

CAS Number 

67-56-1 

68-12-2 

7664-93-9 

*See attached Material Safety Data Sheet for this particular 
hazardous chemical. 

The information presented in this MSDS is believed to be accurate 
and represents the best information currently available to us. 
However, we make no warranty of merchantability or any other 
warranty, expressed or implied with respect to such information, 
and we assume no liability resulting from its use. Users should 
make their own investigations to determine the suitability of the 
information for their particu ar purposes 

Gerald L. Alvey, of Manufacturing 
Ensys Inc. 
P.O. Box 14063 
Research Triangle Park, NC 27709 
(BOO) 242-7472 

Revised: 10/20/92 

P.O. Box 14063. Researc:-t Triangle PJrk. ,~c 27709 
Roval Center. 4222 Emperor Blvd .. Morrisville. NC 27560 



SECTION V REACTIVITY DATA 

StabiLity - Unat&ble: 
St.&ble: X 

Incompatible Hateriala: 

:·.·.·,-:::-.:.:.-· .. · .. •·.· :: .. ~-.-•.•. ;.,,..·.u ... ·~=-<:·.·.·.:· .· ........ . 

CanditiOUI to Avoid: Baat, sparka or other 
s~c•• o! i&n1t1oa. 

Acido, acid cbloridao, acid anhydride•. oxidizin& &&.uta, roducln& asaata, 
aaci aUt aU 111atal.a. 

Toxic (UIIIea of carbon monoxide and carboa dioxide. 

Bazardouo Polymerization - Hay Occur: Condition• to Avoid: KIA 
Will Hot Occur: X 

SECTION VI HEALTH HAZARD DATA 

R.autu of Entry: 

Bulth Buards: 

Symptcxu o! Exposure: 

Inhalation? Yea Skinl Yes In& .. tioal Yu 

Erpoaure to Hatbaaol 111ay result in saver• skin and •Y• irritation. blindnaaa aad 
narcoais. It caa be abaorbed thzousb the akin. 

tm'! KIA IARC! KIA OSIL\! KIA 

Expoaure to Hathanol ~Y cauaa buzuinc sensation, cou&b~n&, wnaaz~n&, laryn&~t1s, 
shorta••• o! breath, headache, nausea, YOIIIitins, aye d.masa, convulsioaa, !ati&ue, 
drowsinaaa, and central nervous syste~~~ depression. 

Hadical Conditioaa A&&ravated by Expoaure: KIA 

Emarsency and First Aid Procedures: I! 1n&eoted, sive victilll lar&e quaatitiea of liquid and t.r&aaport 
to a 111adical facility. In caaa o! axteraal arpoaure, waah 
a!!ectad araaa •1th lar&• ~t• o! water and traaaport tc a 
lll&ciical facility. I! braatbin& 11 disturbed, ,iva arti!icial 
raap~ratioa whila tran.portin& to a 111adical faciLity. 

SECTION VII PRECAUTIONS FOR SAFE HANDLING AND USE 

Steps to ba Taken in Case Hatar~al is Ralaaseci or Spilled: R..ava all sources of i&nition. Uaa 
&baorbant paper to pick up aLL ap~Lled 
material. I! nacasaary, soak abaorbaat 
paper in an appropr~ata aolvant aucb &S 
tolu•n• or alcohol to pick up r..a~ain& 
traces. 

Wasta Disposal Hathod: Wasta lllatarials should be dispoaad of under conditions which 111aat Federal, 
State, and Local anv1ronmantal control rasulat1ons. 

Pracautions to be Taken 1n Handlin& and Stor1ns: Stora at o•c. 
Protact !ro= li&bt. 

Other Pracautions: HIA 

·:-:::---·:-·-:.·-:-·-:-:-:-:-:-·-:-.. ·.·-·-:-:-·-·.··:-·-·::-:-·-·-:-:-:-:-:-::-:-:-:-·-:-:-:-: .... ·.:-:-... -... ·.---.-.-.. ;.;-:-:·:·:·.·.·.·::: .. :;;: .. ; .. :;.;.;:.:.;.;.; 

SECTION VIII CONTROL MEASURES 

Respiratory Protection: Avo1d lnhal~t1on o( v~por~. Caztrid&• trpa raop1rator w1th orsan1c vapor cartrid&es 
racca:a:unded. 

'lant.ilation -

Protective Gloves: 

Local Emaust: 
General Hechan~c~l: 
Spacial: 

Usa w1th !creed ventilation. 
Ko~al laboratory air excbanse. 
KIA 

U~a two di~s~1lar trpas. PVC or Heoprana over latax. 

Other Protactive Clothin& or Equ~~•nt: KIA 

Work/By&ianic Practices: Only arpar1enced personnel should be allowed to handle th1s material. 

END 



MATERIAL SAFETY DATA SHEET 

IDENTITY: 
CAS NUMBER.: 

SECTION I 

Manu!act.urar: 

Methanol 
67-56-1 

RAdian Corporat.iao 
4501 North Ho~ac Blvd. 
P.O. Boz 2010118 
AuatiD, lX 71720•1088 

SECTION II HAZARDOUS INGREDIENTS/IDENTITY INFORMATION 
Bazardoua Co=poneot.a 

Hat.banol 

SECTION III 

Vapor l'r .. aua (allil&): 

Vapor Onui.t:r (.Ur-1): 

Solubility in Water: 

Appearance and Odor: 

SECTION IV 

OS!IA 
PEL 

Tzaoa1t1oa•l TWA 200p~ 
Final TWA 200ppm 

STD. 2SOppa 

ACGIB 
n.v 

TWA 200p~ 

SrtL 2SOppm 

PHYSICAL/CHEMICAL CHARACTERISTICS 

1.11 

Soluble 

Spaoi!ic GraVity (Wat.er-1): 0.7Q13 

Halt.tD& folnt.(da&r••• C): ·98 

Evaporatioo Rate (Butyl Ac•t.at.a•l): !i.9 

Claar, colorless liquid, sli&ht alcoholic odor. 

FIRE AND EXPLOSION HAZARD DATA 

Flub Po111t: 
Mat.hod Used: 

sz•r cn•c, 
Closed Cup 

Fl-.hh Limit.a 
l.D.: 6.0% U!L: 

100 

txt1n&uish1a& Madia: Dry chMD1cal, carbon dioxide or Halon •xt1n&ul&har. 

Sp•c1al Fir• fi&bt.in& Procadur•a: K/A 

Unusual fir• and Explosion Hazards: flashback alons v•por trail may occur. 

% 

············•······•···•·················•···················•·································•····•••··•·· 
Th• 1n!or=at10D contained h•r•1n 11 b•liav•d to b• eccurat.a and is suppl1ed in seed !a1th. Radian Corporat.lon 
makes no warranty •1t.h r•sp•ct. to u.d assumes no lasal raspons1bU.1tY !or us• o! or r•lia.nc• upoa Ulis 
1 n!or=a~1on. IndlV1duals race1v1n& th1a data must. e&erc1se Lh•iE own JUd&.ment. 1n det.e~n1ns 1t.s su1t.abil1ty 
!or a part1cular purpose. 
·······························································ft············································ 



-MATERIAL: SUBSTRATE A Page 1 

DESCRIPTION: A polyethylene dropper bottle (yellow cap) containing 
5 mL liquid reagent. 

----~---•rr ---~--------------------------------••m _______________________ _ 
HAZARDOUS INGREDIENTS: 

Reagent 
N,N-Dimethylformamide 

Weight % 
26 

Nature of .Hazard 
Skin and eye irritant 

-----------------------·---------------------------------------------
PHYSICAL DATA: 

Appearance: Clear to slightly bluish colored solution 

Melting or freezing point: < 0° C/32° F (water) 

Boiling point: > 100° C/212° F (water) 

solubility in water: Dilutable 

----~--------------------------------------------------------------

FIRE AND EXPLOSION HAZARD DATA: 

EXtinguishing media: Foam, alcohol foam,_ co2 , dry chemical, 
or w-ater/fog 

special fire-fighting procedures: Wear self-contained breathing 
apparatus and protective 
clothing to prevent contact 
with skin and eyes. 

unusual fire and explosion hazards: N/A 

-------------------------------------------------------------------
HEALTH HAZARD DATA: 

Effects of overexposure: 
Inhalation: Adverse health effects from vapors and spray mists 

in poorly ventilated areas may include irritation 
of the mucous membranes of the nose, throat, 
respiratory tract and symptoms of headache and 
nausea. 



MATERIAL: SUBSTRATE A, Continued Pg 2 

Skin Contact: ·Prolonged and repeated contact with product may 
cause skin irritation. 

Eye Contact: Direct contact with product may result in eye 
irritation. 

-~ 
Emergency and First-Aid Procedures: 

Inhalation: Remove subject to fresh air. Seek medical 
attention if necessary. 

Eye and Skin Contact: Flush eyes or skin with copio·us amounts 
of water. Wash contaminated c:lothing 
before reuse. Consult a physician if 
irritation persists. 

---~--------- ----~------------------~---------------------------

REACTIVITY DATA: 

Stability: Stable 

Conditions to avoid: N/A 

Hazardous decomposition products: Carbon monoxide, carbon 
dioxide, nitrogen oxides 

Hazardous polymerization: Will not occur 

conditions to avoid: N/A 

Incompatible materials to avoid: Acid chlorides, o:ddizing 
agents, chlorofo~nates, 
reducing agents, halogens 

------------------------------------------------------·----------
SPILL OR LEAK PROCEDURE: 

Steps to be taken in case of spill: Contain spill and then 
clean-up with copious 
amounts of water. Avoid 
contact with skin and 
clothing. 

Waste disposal methods: observe all Federal, Stat1~, and local 
laws concerning health and pollution. 



MATERIAL: SUBSTRATE A, Continued Pg 3 

SPECIAL PROTECTION INFORMATION: 

Respiratory protection: None required if good ventilation is 
maintained. Otherwise, wear MSHA/NIOSH 
approved respirator suitable for vapor 
or mist concentrations encountered. 

------------------~--------------------------------------~·-·-------------

STORAGE AND LABELING: 

Storage temperature: Store at 25° C (room temperature) 

-------------------------------------------------------------------
This product is a mixture that may contain one or more hazardous 
chemicals. The hazardous ingredients listed are only those as 
required by 29 CFR 1910.1200. 

---------· ----------------------------------------------~--------

While the information and recommendations set forth· in this 
document are believed to be accurate as of the revision date, ENSYS 
INC. makes no warranty with respect to such information, and we 
assume no liability resulting from its use. Users should make 
their own inves·tigations to determine the suitability of the 
information for their particular purposes. 

Revised 10/20/92 
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MATERIAL: . STOP SOLUTION 

DESCRIPTION: A polyethylene dropper bottle (red cap) 
containing 5 mL liquid reagent. 

Pg l 

------------ ----------·----------------·--------------------·-------
HAZARDOUS INGREDIENT: 

Reagent 
Sulfuric Acid 

----------------
PRECAUTIONARY MEASURES 

Concentration 
6% V/V (l M) 

'· 

Danger! Corrosive. Liquid and mist cause severe burns t.o all :body 
tissue. May be fatal if swallowed. Harmful if inhaled. 
Inhalation may cause lung damage. 

Do not get in eyes, on skin, or on clothing. 
Do not breathe mist. 
Keep container closed. 
Use only with adequate ventilation. 
Wash thoroughly after handling. 
This substance is classified as a POISON under the Federal caustic 
Poison Act. 

EMERGENCY/FIRST AID 

tn all cases call a physician. In case of contact, illllllediately 
flush skin or eyes with plenty of water for at least J.S minutes. 
If swallowed, DO NOT INDUCE VOMITING! Give large qua.ntities of 
water. Never give anything by mouth to an unconscious person. If 
inhaled, remove to fresh air. If not breathing, give artificial 
respiration. If breathing is difficult, give oxygen. 

DOT Hazard Class: Corrosive Material 

------------~------------ -- --------------------------------------
PHYSICAL DATA: 

Appearance: Colorless liquid 

Odor: Odorless 

Solubility: Infinite @ 20° c. 

Boiling point: > 100°C. 



MATERIAL: STOP SOLUTION, Continued 

Melting point: < 0°C. 

Specific gravity: 1.05 

Vapor density: Not available 

Vapor pressure (mm Hg): < 760 

Evaporation rate: No information found. 

Pg 2 

-------------------------------------------~--------~-- - -------
FIRE AND EXPLOSION INFORMATION: 

Fire: Not combustible, but substance is a strong oxidizer and 
its heat of reaction with reducing agents or combustibles 
may cause ignition. Reacts with most metals releasing 
flammable, potentially explosive hydrogen gas. 

Explosion: Not combustible, but substance is a strong oxidizer 
and its heat of reaction with reducing agents or 
combustibles may cause ignition. 

Fire extinguishing media: Dry chemical, foam or carbon dioxide. 
Water spray may be used to keep fire 
exposed containers cool. 

Special information: In the event of a fire, wear full 
protective clothing and NIOSH-approved 
self-contained breathing apparatus with 
full facepiece operated in the pressure 
demand or other positive pressure mode. 

--------------------------------------------------------------
REACTIVITY DATA: 

Stability: Stable under ordinary conditions of use and storage. 

Hazardous decomposition products: Toxic fumes of oxides of 
sulfur. Reacts with 
carbonates to generate carbon 
dioxide gas, and with 
cyanides and sulfides to form 
poisonous hydrogen cyanide 
and hydrogen sulfide 
respectivel 



l 
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MATERIAL: STOP SOLUTION Pg 3 

Hazardous polymerization: Will not occur. 

Incompatibilities: Bases, organic material, halogens, 
metal acetyl ides, oxides and hydrides, strong 
oxidizing and reducing agents and many other 
reactive substances. 

-~------------- ---------------------- -----·------------~---------

LEAK/SPILL DISPOSAL INFORMATION: 

Dike and cover leaking or spilled liquid with dirt, ven~iculite, 
kitty-litter or other inert absorbent. Cover spill wit~ sodium 
bicarbonate or soda ash and mix. Clean-up personnel require 
protective clothing and respiratory protection from va.pors and 
mists. Neutralized waste may be containerized and disposed in a 
RCRA approved waste disposal facility. Flush area of spill with 
dilute soda ash solution and discard to sewer. 

Reportable Quantity (RQ) (CWA/CERCLA): 1000 lbs. 

NFPA Ratings: Health: 3 
Flammability: o 
Reactivity: 2 
Other: None 

While the information and recommendations set forth in this 
document are believed to be accurate as of the revision date, ENSYS 
INC,. makes no warranty with respect to such informatic1n, and we 
assume no liability resulting from its use. Users should make 
their own investigations to determine the sui tabili t~y of the 
information for their particular purposes. 

Revised 10/20/92 
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pH-Buffer, pH 4.0 

MYRON L COMPANY 
6115 CORTE DEL CEDRO 

CARLSBAD, CA. 92009 

MATERIAL SAFETY DATA SHEET 
ESSENTIALLY SIMILAR TO U.S. DEPT OF LABOR FORM OSHA-20 

SECTION 1 NAME & PRODUCT 
CATALOG NUMBER (CAS#) 

CHEMICAL NAME: BUFFERED PHTHALATE SOLUTION 

TRADE NAME & SYNONYMS: 

PH REFERENCE BUFFER SOLUTION 

FORMULA: 
PH4.0 

877-24-7 

CHEMICAL FAMILY: BUFFERED 

PHTHALATE DILUTE SOLUTION 

SECTION 2 PHYSICAL OAT A 

BOILING POINT, 760mm Hg (°C) 100 SPECIFIC GRAVITY >1.0 

MELTING POINT (°C) APPROX 0 SOLUBILITY IN H20,% BY WT.@2cfC MISCIBLE 

VAPOR PRESSURE@ 20°C <20TORR APPEARANCE AND ODOR 

.023Ka/M
3 

CLEAR OR PINK ODORLESS 
VAPOR DENSITY (AIR= 1) LIQUID 

PERCENT VOLATILES BY VOLUME >90 EVAPORATION RATE 1.0 

SECTION 3 FIRE & EXPLOSION HAZARD DATA 

FLASH POINT (TEST METHOD) N/A FLAMMABLE LIMITS N/A j Lei- j Uel -

EXTINGUISHING MEDIA NON-FLAMMABLE 

SPECIAL HAZARDS & PROCEDURES N/A 

UNUSUAL FIRE & EXPLOSION HAZARDS N/A 

SECTION 4 REACTIVITY DATA 

STABLE XX CONDITIONS TO AVOID N/A 

UNSTABLE MATERIALS TO AVOID N/A 

()WATER ()ACIDS ()BASES ()OTHER 
SPECIFY 



SECTION 5 SPILL OR LEAK PROCEDURES AND DISPOSAL 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: 

CLEAN SPILL USING ABSORBENT MATERIALS USING SOAP AND WATER, AND THEN 
VENTILATE AREA 

WASTE DISPOSAL METHOD: NO SPECIAL INSTRUCTIONS 

NOTE: DISPOSE OF AU WASTES IN ACCORDANCE WITH FEDERAL,STATE & LOCAL HEGULATIONS 

SECTION 6 HEALTH HAZARD DATA 

THRESHOLD LIMIT VALUE: NONE KNOWN 

EFFECTS OF OVEREXPOSURE: IRRITATING TO EYES & MUCOUS MEMBRANES, AND 
DIGESTIVE TRACT 

FIRST AID PROCEDURES: 
EYE CONTACT: FLUSH WITH WATER 
SKIN CONTACT: WASH WITH SOAP & WATER 
IF SWALLOWED: DRINK PLENTY OF WATER, DO NOT INDUCE VOMITING 

SECTION 7 SPECIAL PROTECTION INFORMATION 

VENTILATION, RESPIRATORY PROTECTION, PROTECTIVE CLOTHING, EYE PROTECTIC)N 

SAFETY GLASSES, LATEX OR RUBBER GLOVES, AND STANDARD LAB CLOTHES 

SECTION 8 SPECIAL HANDLING AND STORING PRECAUTIONS 

STORE AT ROOM TEMPERATURE, 
NORMAL USE DOES NOT GENERATE A HAZARDOUS SITUATION 

SECTION 9 HAZARDOUS INGREDIENTS 

(REFER TO SECTIONS 3 THROUGH 8) 

CHEMICAL NAME CAS NUMBER 

N/A 

SECTION 10 OTHER INFORMATION 

r , 
1 

' \ l 

L 

' . 

: ! 
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ORION MATERIAL SAFETY DATA SHEET 
SHEET 1 OF 2 

Orion Research Incorporated 
THE SCHRAFFT CENTER 
529 MAIN STREET. BOSTON. MA 02129 USA 
TELEPHONE: 617-242·3900 

or 330004 

Safe Chemist 

877-21-7 None None * NA 

:.15-67-3 NA None 

• 

7 7 3 2 - 1 8 - NA NA NA 
~+----r------~------~-----------~ 

NA 

EVAPOFt/,1 

LOWER 

NA 

Miscible 
(8UTYl ACETATE • 11 

NA 
UPPER 

NA 

NA 

None, non flammable 

None 

• Chem1cals whiCh are not classified as hazardous 
per U.S. OSHA gUidelines (29CFR Pans 1915.2 
or 1916.2) or me Massachusens Substance List 
(105CMFI670.000 Appendix A), will not necessanly 
be listed on thiS form even though one or more may 
be a consmuent of thiS product. 

Liability is I!XtJresstv dtsclatmea for any loss or m1ury 
ansmg our of me use of Cl!ts mformanon or rne use 
of any marertals aeSJgnacea. sate use ot cne marenals 
's me restJonstbtlicy of me user. 

Document No. 205487-001 Rev B 

*NA = Not available/Not a"?"?lic.able 
** = Non Hazardous Com~onent 

*** = Refers to Amaranth Red Dye 
P"nred '" U.S -" 

Form MSDSi6880 



ORION MATERIAL SAFETY DATA SHEET 
SHEET2 OF 2 

PAODCJCT NAME: 
Orion Application Solution 

pH 4.01 Buffer CATALOG NO.: 910104 o1r 330004 

.:~ . V ..-REACTIVITY DATA, : . . . . · · 
~ . . . 
STABIUTY: CONDITIONS TO AVOID 
UNStABLE 0 STABLE ~ None . 
INCOMPATIBIUTY IMRERIALS to AVOID! 

HNO 
HAZARDOUS DECOMPOSITION PRODUCTS J 

None 
HAZARDOUS POLYMERIZATION: CONDITIONS TO AVOID 
MAY OCCUR. ! WILL NOT OCCUR X None 

VI. HEALTH HAZARD DATA 
ROU'tE(S) OF ENTRY: 

HEALTH HAZARDS !ACUTE AND CHAONICI 

INHALATION? 

No 
SKIN? 

Yes 
INGESTION? 

Yes 

Acute: Low hazard for acute because of low concentration of salts. 
--------~~~~~~~~~~~~~~~~~~--~~~--~----~----------~~~----·--------4 

Chronic: Possible skin irritant for prolonged e:cposure. 
------------------------·------~ 

CARCiNOGENICITY: NTP? 

--.. Amaranth is suspected/Not fot.md 
SIGNS AND SYMPTOMS OF EXPOSURE 

·-- Irritation of skin 

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE 

________ Go~_l_Q. __ aggravate diseases of skin 

EMERGENCY AND FIRST AID PROCEDURES 

IARC MONOGRAPHS? *** 
(animal oositive) 

OSHA REGULATED? 

Not found 

---· ~W~a~s~h~o~f~f~c~on~t~a~c~t~·~a~r~e~a~W1~·t~h~w~a~te~r~·--=I=f-=i~n~g~e~s~t~e~d~2~g~~~·v~e~l~a~r~.g~e~~am~o~un~t_s ____ o~f--------~ 
water. Consult physician • 

. - VII. PRECAUTIONS (SAFE HANDUNG AND USE) 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPIU-EO 

Wash down drain with excess water. 

WASTE DISPOSAL METHOD 

Same as above. 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING 
Suitable for any general handling and storage. This product is not 

regulated under SARA TITLE'III. 
OTHER PRECAUTIONS 

Hazard Ratings: Scale (0-3), health 1, flammability 0, reactivity 1, 

persistance 0. 
' 

VIII. CONTROL MEASURES 
RESPIRATORY PROTECTION rsPECIFY TYI'Et 

None 
VENTiLATION LOCAL EXHAUST SPECIAL 

No No 
MECHANICAL tOEHERAW OTHER 

No No 
PROTECTIVE GLOVES EYE PROTECTION 

Safetv Glasses Yes 
oTHeR PROTECTIVE cLOTHING OR EQUIPMENT-------------------' ·· 

No ___ ----·--·-. __ ------------·---------------1 
No eating or drinkinr, while working with this product .. 

\ 

·--~~.: 
. . .... -

( 



BECI~MAN 
MATERIAL SAFETY OAT A SHEET 

MANUFACTURER: BECKMAN INSTRUMENTS, INC. 
(714) 773-8061 TELEPHONE 

ADDRESS: 2500 HARBOR BLVD., BOX 3100, FULLERTON, CA 92634-3100 

PRODUCT: LIQUID BUFFER. COLORED OR CLEAR 

IJUfFER VALUE: ~ PNrr NUIIBER(S): 3506 566001 
582511 582517 5821122 

s:M033 

SEcnON I -GENERAL 
,-,__ .._ & Synonym ~lluiW T.- IUme ' Synonyms pH • lluiW Soklllon 
c:t.nc.l FMWI'/ Aqueoul Sell Soluluon 
Formula See below 

SEcnON II - HAZAROOUS INGREDIENTS 

SEcnON Ill- PHYSICAL DATA 
Boiling Port! (Peg. C) 
Vacot~(mmHg) 

V.,: Denloly (Air • 1 I 
Specilic Qr.wy (H,Q • 1) 

% Vo!de 11V Volume 
E...,.... ~· (H,O = 1 I 
Solubility in w~ 

AppMrwlce ' Odor 

Oilier 

Not Cor-.d Hazarcloul 
P-.m Hydrogen~ 

(CAS an-z•7l <1% 
Thinwoul 

(CAS ~I 0.02% 
Red Food Colonng Trace 
(3506. 139347 & 582511 - Coiotlea) 

100 
2....., (4· 20"C 

0.6 
1 

99% 
1 

Aqueous Solution 
Red or Colorless Solu1lon 

No Odor 
None 

SEcnON IV - FIRE AND EXPLOSION HAZARD 
~~(%) 

-tEL 
-oEL. 

1"-h Paint (Melheld Used\ 

Ex1lnguinng """'*'" 
~ Fft-Fo9hling 

Proclclures 
~ Fn & ExPiosoon 

Hazerds 
NA 

SEcnON V- HEALTH HAZARD DATA 
Tlnehold Limi1 Vlllue 

SEcnON VI- REAcnVJTY DATA 

M8v be aliglll ..,.. or 11an mt.m. Wash 
aftecled .,_ lllOrOughly _, waler. 

ConiMw ................. ol Men:ury -· 
coniUII ~ d ingesled. 

S1mii1y Slllble 

~ None 
(,._,...To A-.oidl 

Hazan1ous [)eoompOSI1IOn ProductS Traces of Men:ury CompounQs 

Hazanlous PotymenZa~~CJn w• Not Occur 

SEcnON VII - SPILL OR LEAK PROCEDURE 
S.,. To Be T,..., Abeotb And Dilcard 

In c.. ol LNI< Or 511011 
w- 0o1pou1 Melhod l..iQuod buller lll8'f be • hU.aniouS -

and ahDukf be ,...,..ged ., 8DDCIRianCa _, 

AIJIIIOIINM ...... - 8lld IDCel 
NQUIAIION. 

SEcnON VIII -SPECIAL PROTECllON INFORMAT10N 
~ PrQieCIIOn None ReQuired v.,.._, No Special~ 
,_ ~ Not ReQuired 
Er- Pracec:Don Salely Gla.-~ 
Oilier "'- fqutp11*11 None 

SECllON IX - SPECIAL PRECAUT10NS 
Sllnge and twdbng No Special Precaubona 
Oilier None 

Ad!MiloobWIIM ~ 01»-SIO "'*' ~ AewlwiOn 411~7 

pH7.00 

3501 139348 566000 
566002 566003 582512 
582521 582823 53oi03o4 

~~ 
pH 7 Buller Solution 

Aqueous Sell Solution 
See below 

Not Cor-.d Hazardous 
PolaDum ~ f'hoephate 

<CAS 7776-n.Ol <5% 
CMoaum HyOrogen Pllosphase 

!CAS 755&-~l <5% 
Thimerosal 

(CAS ~~ 0.02% 
Gr-. Food Colomg Trace 
(3501. 139348 & 582812 .... Coiorfass) 

100 
24tml (a, 20"C 

0.6 

95+% 
1 

Aqueous Solution 
G._, or Coiorlesa SolutiOn 

No Odor 
None 

NA 
NA 
NA 

Not~ 
NA 
NA 

NA 

Not OetenTWied 
May be llloghl eye or lion imtanl. Wah 
affected areas lhorougllly Wl1l1 water. 

Contams - arnouniS ol Men:ury -· oonsul1 phy-.. d ingeeted. 

Stm~e 

None 

LiQuid buller lll8'f be • hU.aniouS -
and - be rl\aMged ., 8DDCIRianCa -

_ ........... -· and IDCel 
regoMiions. 

NoneReQund 
NoSpeael~ 

Not ReQund 
Safety G'- Sugg.ted 

None 

No Speael Ptec.ubOne 
None 

007-SIO 
411~7 

011-247275-6 

pH uun 
3505 188088 5ee005 

582513 582525 58282. 
534035 

~Bullllr 
pH 10 Buller Solution 
Aqueous s.ll Solulion 

See-

Not Conliclerwd ..._doua 
Sodium~ 

(CAS 497-19-8) <5% 
Sodium~ 
(CAS1~) <5% 

Thirneroul 
(CAS 54-&H) 0.02% 

Blue Food Colonng TI'KI8 
(3505. 1880118 ' 582513 - Coiorfass) 

100 
24mm~· 20'C 

0.1 
1 

95+'11o 
1 

Aqueous Solulion 
Blue or ~ Solulion 

No Odor 
None 

NA 
NA 
NA 

Not Flammable 
NA 
NA 

NA 

Not o.lwnnined 
May be llhgl"d..,.. or elan in1lanL wan 
affecled .,_ fhOrOiqlly _, ••*· 

Conlaa1l ...... ....,... ol Men:ury -· 
corwun~~~. 

Tr.,. of t.len:ury Compounds 

Wll Not Occur 

l..iquict bulleriii8Y be • M-.
and- be rnan.ged in-_, 

appropnal8 ........ - 8lld IDCel 
~· 

NOTlCE: WI* lled<tMn tnstrurTWIIS. Inc. - the onformabon t:Or-.ed h1lrwl • ACCUr81e and valid. Beckman mues no • ......., or ~ u 10 1111 YWlidily. 8Cf:WKY, or currency. 
a-.-- no1 be -or-.__ in ""'' wey lor ... o1- 1hio ~. or the mat- 10 wtwc11 ft ~. Oospoul ol haZanlous mat- lll8'f be IUCject ID lede<al . 
....... or lOcal..,.. or~· 
MSOS VERSION 4.1. CP.AO 

= 1987 Beckman Instruments. Inc. 

BECKMAN INSTRUMENTS. INC. • SCIENTIAC INSTRUMENTS DIVISION • FULLERTON. CA 92634-3100 
July 1987 011-247275 Printed in U.S.A. 
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BECI<MAN 
WilD( .. U..sA 

MATERIAL SAFETY DATA SHEET 

MANUFACTURER: 
TELEPHONE NO.: 

BECKMAN INSTRUMENTS, INC. 
(714) 773·8061 

ADDRESS: 2500 HARBOR BLVD., BOX 3100, FULLERTON, CA 92634-3100 

PRODUCT: 

PART NUMBER(S): 

SEcnON 1- GENERAL 
Chemic=-~ H8me & Synonym 

Tra Nlme 6 Synonyms 
Chlmal Family 
Formul8 

SEcnON II- INGREDIENTS 

Electrode 
Stcnge Solution 
566576 534148 

PoCaseium Hydrogen Phlhal81e 
(CAS an-24-7) <1.0"1. 

"-urn Chloride 
(CAS 7447-40-7) 1.5% 

Wa1er 97.5% 

SEcnON Ill- PHYSICAL AND CHEMICAL DATA 
Bo*tg Point (Oeg. Cl 100 
Vaj)Of PrMsure (nmHg)@ 20"C 24 
Vaj)Of 0anMy (Air • 1) 0.5 

Specific GraVItY (H,() - 1) 
% Voldle by Volume 
Evaporalion Rale (!-¥) • 1) 
Solubility In WaKW 
Appear.oce & Odor 

90+ 
1 

Water Solution 
Clear Solution. No Odor 

Cllhers Nolle 

SEcnON IV- FIRE AND EXPLOSION HAZARD DATA 
"'-nmmlbbe l..imll3 (%) No! ~ 

-lEl. Not~ 
~EL Not AppliC8ble 

FII&Sh Poonl (Melhod Used) Not Flammable 
ExtinguiSIIong Media Not AppliCable 

5peaal Fire-Foghting Not AppliCable 

Prooedures 
IJroAual I'd & EJil)lollon Not ~ 

Hazards 

SECTION V- HEALTH HAZARD DATA 

~UmrtValue 

ElledSOI~ 

Eft'181981'CY & Forst Aid 
Proc:edunls 

SEcnON V\- REACTIVITY DATA 
Slabilily Stable 
~ ICOI1\)8tibility None 

(Materwls To AIIOidl 
Haz.aous OecoiiPC*bOU Produc:IS None 
HaurOoul ~ Will Not Ocalr 

SECTION V11- SPILL OR LEAK PROCEDURE 
s• To Be Talcen 1n case Clean up IP'iiS wilh lbeoltlent 

Ma1MiaJ Is ReiMied Or Spilled mat.-1. IIUih wilh water. 
w...., Oi8poul MelhOd Ensure~ With LoCal. 

State And FedeoW Regufalion$ 

SECTION V111- SPECIAL PROTECTION INFORMATION 
~ aiOI y PnltiiCiion Not Aequiqd 
Venlit.llion No 5peaal ~ 
ProleciiYe GlOWS Not Aequiqd 
E~ ProltiCiion Sarety GlasSes Suggested 
Other Prolec:tive ~ None 

SECTION IX- SPECIAL PRECAUTIONS 
,.,_,.,.,.To Be Tallen No 5peaal ~ 

'" Hanck1g And saonng 
Other l'nicaubOIIS Nolle 

Adinlo ........ ~ 
.,... 01 Lat ....,.., 

002·51{)-3441 
7·5-88 

Electrode 
Riling Solution 

566468 3502 

Polaalm CNonde SolUtion 

E~ F•ling SokJiiOn 
AquBous Sal! Solution 

See SeiDw 

Poluloum Chloride 
(CAS 7447~7) 30.0"1. 

w .. er 70.0"1. 

104 
24 
0.5 
1.2 
70 
1 

Aqueous Solllbon 
Clear. Coloness 

Solution. No Odor 

None 

Not AllPIICIIble 
Not AllPIICIIble 
Not AppiiCIIble 

"""~ 
Not AllPIICIIble 
Not Applocable 

Not AQ9IIC8ble 

Primary route ot en!ry rs rtlgeSbOn. 

Not Applicallle 

None 
Large doseS by mouth can cause 
Gl orritabon. P<Jrging, weal<nes$. 

and arculalofy dosturtlai108S. 

Consub PhySICian 

Stable 
None 

Nolle 
Will Not Occur 

Oeen Ull &pills wilh abiOftlenl 
matenal. ftustl With w...,. 

EJ'$1111 Compiiar,oe Wlttll..oall. 
State Ntd FedeoW ~liOns 

Not RequQd 
No 5peaal ReQunmenl 

Not Requqd 
Safely Glesses &.ggesred 

None 

No 5peciaj Requwement 

Nolle 

011..SIQ..3o495 
7-5-88 

Electrode Riling Solution 
1M KCI, SAT AgCI 

598943 

P~CNo<\de. 
sa- CNotide. w

Eleclrode Filling Solution 
Aqueous Sal! Solution 

See 8eloow 

PoCessium Chloride 
(CAS 7«7-40-7) 7.!;% 

Silver Chloride 
(CAS 7783-90-6) < 1.0% 

Water Balance 

100 
24 
0.6 

1 

Approx.82 
1 

Aqueous SoluiiOII 
Colorless SoiUIIOn. 
Few While Crystals 

May Be Preaent 
None 

Not Applic:.ble 
Not AppiQble 
Not Appitcable 
Not~ 
Not AppiQble 
Not AppliCable 

Nat "Wtteable 

Primal)' route ol entry IS illgeSIIOn. 

This matenal has not been ldet"llllied 
as • knaWn or SUSPeCt caronogen 

by NTP, IARC or OSHA. 

.01/mg!Ml 
Large oases by mouth can cuuse 
Gl imlabon. purgrng. wellknlrss. 

and arculatory doSIUII)anCes. 

Consult~ 

Stable 
None 

None 
Will Not Occur 

Clean up lll)lfjS With ~ent 
mm-1. lluSh With water. 

Ensure Com!ll18r1C8 With lccal. 
Stale And FedfnJ Reg<MIIOtiS 

NatRIIqund 
No SpeciaJ ~I 

Not Reqund 
Salary Glasses SuggeSted 

None 

NoSpeaal~t 

None 

344-SID-5589 
7·5-88 

011·247999-A 

Electrode Riling SolUtion 
411 KCI, SAT AgCI 

566467 4787 8262 
531012 531055 

PolaaUn CNorlae. 
~ CNotide. w

Eieclrode Filing Solution 
Aqueoua Sail Solulion 

See Below 

Palasaim~ 
(CAS 7447~7) 30.0"1( 

Si'- Chlonde 
CCAS n83-90-61 < 1.0"1. 

Water 70.0'% 

104 
2-4 
0.5 
1.2 
70 
1 

Aqueous Solulion 
Colottess Solution. 
F- White CtystaJs 

May Be Present 
Nolle 

Not ApplicaiJie 
Not Applable 
Not Appliclible 
Not~ 

Not~ 
Not Applocable 

Not Applicable 

Primary route ol entry IS II1QIISiiOn 
This matenal has not been ldentrli< 
as a known or auspec:~ caronocr-

by NTP. IARC or OSHA 

.01/mg!Ml 
Large CIOees by mouth can cauo.. 
Gl irrttaliOn, purgmg, WUJ<ness. 

and OI'QJiatory diSIUrtlances. 

Consult Physician 

~ 
Nor,. 

Nolle 
w•NotOccur 

Clean liP &pills wilh abeoltien" 
,_.. IIUih wilh water. 

E,..... Cornpjlar)ce With Loa 
Stare And FedeoW ReguiaiiOn3 

Not Requinld 
No Sl>ecief ~I 

Not Required 
Salllty G'-- Suggested 

None 

No Speael FleQuit-.t 

None 

006-SID-5629 
7·5-88 

NOnCE: While 8ecltman lnstn.mlifll8. Inc. beMws 11>11 inlormabon COIII..ne<l hertlor> is accurtte and valod. Bec:luMn makeS no wWt8IIIY or~ l!i to its validity • .a:uracy, or currency. 

8ed<man 111a11 not be liable or ~ i'IISI)OnSible '" any way tor use ol - ttus inform81i011, or the matenal 10 whiCh d applies. OisPOul or 1\azaldDUls matenal may be IUbtect 10 lederal. 

statoe. or local - or regu18110RS. 
MSDS VERSION 5.0. CPAD 

'I:J 1988 Beckm80 Instruments. Inc. 

BECKMAN INSTRUMENTS. INC. • SCIENTIFIC INSTRUMENTS DIVISION .. FULlERTON. CA 92634·3100 



I..'AI> NU. 

For Asslst•nce, Contect: 

POl: DAHl AN SANDOVAL 
HACH ORDERI: 471111U 

PIS:>!' DATE: 1/011/93 
CJ'A"'GE NO. I 11745 Retuletory Aff1Jrs Dept. 

PO Box •o7 Alllos, lA 50010 

11100) 227-4224 

HACH COMPANY 
PO BOX 907 

AHES, lA 50010 

E••rtenc:y Telephone I 
Rocky Mounteln Polson Ctr. 

(305) ,25-5716 

PRODUCT IDENTIFICATION 

PRODUCT NAME1 Buffer Powder Plllows 
C4S NO.1 NA CHEH : Not oppllcoblo 

FORMULA: Not oppllcoblo CHEMICAL FAMILY: Not oppllcoblo 

I!. INGREDIENTS 

Potoulu• Aold Phtholoto ACS Grado 

PCTI <100 CAS NO.I 1177-24-7 SARA: NOT LlSTEll 

TLVI Not utobllshod PEL 1 Not utoblllhod 

II.UARD: Hoy OIUII lrr 1tlt10n 

SPADNS 
I'CTI <I CAS NO.I 25U7-14-5 SARA: NOT LISTE!l 
TLV1 Not .. tobllohod PEL 1 Not utoblllhod 

HAZARDr ToxJolty unknownJ ••Y olu&e lrrJt•tlon 

III. PHYSICAL DATA 

STATEJ aolld APPEARANCE• Vlolot, rod or oran10 powdor 

000111 Not dotor•lnod SOLUBILITY INI WATER: Solublo 

AciD: Not dotor•lnod OTtER: Not dotor•lnod BOILING POINT: NA 

HELliNG PT.: ND SPEC GRAVITY! ND PHI of lOX soln • 4.0 

VAPOR PRESSIRE: Not oppUclblo VAPOR DENSITY lo1r•ll I NA 

EVAPORATION RATE1 NA METAL CORROSIVITV - ALUHINUH1 ND STEEL1 ND 

STMiiLITYI Stlblo 

~fORAGE PRECAUTIONS: Store In 1 cool, dry ploco. 

IV. FIRE, EXPLOSION HAZARD AND REACTIVITY DATA 

FLASH PT. I Not IPPllCiblo METHOD: NA 
FLA'IIIABILITV LIMITS - LOWER: NA UPPER: NA 

!'I:SCEPTIBILITY TO SPONTANEOUS 1£ATING: Nono 

!''iOCil SENSITIVITY: Nono AUTOIGNITION PT. I ND 
EXTINGUISHING MEDIA: wotor, corbon dloxldo, or dry choRIIcol 

FrOE.IEXPLOSION HAZARDS: Hoy 1111t toxlc fUIIU In f lro 

HAZAI:DOUS DECOHP. PRODUCTS: Hoy u:lt toxic fu•es of corbon •onoxldo, carbon 
<Uoxld• and potlsslu• oxide Jn flrt 

Ol'!t'~ZER: No NFPA Codu: Hoolth: I 
CONDITIONS TO AVOID: Hoot, IIOlsturo 

V. HEALTH HAZARD DATA 

THIS PRODUCT HAY liE: lrrltotlng to oyos. 

ACUTE TOXICtTY: Slhl\tly tow.lc 

ROUTES OF EXPOSURE: Not dotor11lnod 
TARGET ORGANS: Not dotor•lnod 

CHRONIC TOXICITY! Not dotor•lnod 

~OUTES OF EXPOSURE: Not dotor11lnod 
TARGET ORGANS! Not dotor•lnod 

C:A'I~R INFORMATION: An lngrodlont of this 11!xturo Is o Potential corclnoaon. 

~CUTES OF EXPOS1RE1 Not dotorlllnod 
·rARGET ORGANS! Not dotor11lnod 

OVER~XPOSURE: HIY' CIUSI IYI 1rr1tat1on 

PIEDICAL CONDITIONS AGGRAVATED IIY EXPOSURE: None reported 

VI. PRECAUTIONARY HEASURES 

•wold contact wlth ayes. 
De niJt breathe dust. 

w_.s .. , thorouthly after handling. 
·f»CttT"fCTIVE EQUIPMENT: adequate ventJletton, lab grade tOitles, rubber 

•loves, lab coat 

VII. FIRST AID 

EVE AND SKIN CONTACT: louoodlotoly flush oyos With wotor for 15 lllnutos. Coll 

physlclon. Wuh skin with soop ond plonty of wotor. 

INGESTION: Glvo lorgo quont1tlos of wotor. Coil physician IMod!otoly. 

INHALATION: RollO VI to fresh olr. 

VIII. SPILL AND DISPOSAL PROCEDURES 

IN CASE OF SPill OR RELEASE: Swoop up powder. A .. ld broathlng 111tor lol. 

DJ••olve In water. Flush down tht drain with excess water. 
DISPOSE OF IN ACCORDANCE WITH All FEDERAL, STATE, AND LOCAL REGULATIONS. 

IX. TRANSPORTATION DATA 

D.O. T. PROPER SHIPPING NAHEt Not Currently Rotulotod 

HAZARD CLASS: Not oppllcoblo ID: NA 

I.C.A.O. PROPER SHIPPING NAME: Not Currently Rotulotod 

HAZARD CLASS 1 NA I D 1 NA GROUP 1 NA 

I.H.O. PROPER SHIPPING NAHE: Not Currently RIIUlotod 

HAZARD ClASS 1 NA I D: NA GROUP: NA 

X. REFERENCES 

ll TLV's Thruhold Ll•lt 1/oluos ond 111olot1col Exposure Indices for 1'1111-
ua•. Morlcon Conforonco of Govorn11ontol Industrial HYtlonlsts, Ullll. 

2) Air Conta-.tnents, Feder-al R.ttllter, VoL 5~, No. 12 1 Ttun·cday, January 
U, U89. pp. 2552-2,85. 

SJ In-house Jnfar•etlon 
4l Tochnlcll judg10ont 

5) FoUrth Annual Report on Cer-ctnotens, 1983. N1tlonal ToxtcolOIY' Prosr•• 
Publ1c lnfor11ot1on Office NTP 115-002. 

1 -iE INFORMATION CONTAINED HEREIN IS BASED ON DATA CONSIDERED TO liE ACCURATE. HOWEVER, NO WARRANTY IS EXPRESSED OR IMPLIED 

REGARDING THE ACCURACY OF THESE DATA OR THE RESULTS TO BE OBTAINED FROM THE USE TI£REOF. 
ICJ HACH CO. 1995 

Haeh CoiR.,any, WOR.LD HEADQUARTERS, PO Box 381, Loveland, CO 805.59 Hach Europe, BP 22,, 85000 Na•ur 1, BElGIUM PAGE I OF 



BDH INC. 
M A T E R I A L S A F E T Y D A T A S H E E T 

----------------------------------------------------------------------------SECTION I CHEMICAL PROCUCT ANC COMPA~Y IOENTIFICATION 
-------------------------------------------------·-----------------------------MANUFACTURER: 

BDH INC. I~FORMATIO~ PHO~E NO.: 416-255-8521 
350 EVANS AVENUE HOURS: MON. TO FRI. (0830 - 1630) 
TORONTO, ONTARIO CHEMTREC TRANSPORTATION EMERGENCY CENTER 
CANADA, M8Z 1K5 (CHEMTREC) 24-HOuR ••• 1-800-424-930C 

PRODUCT NAME: UFFER, RED 
CATALOGUE NUMBERS : ~ 0- , 34170-145, 34170-154, 34170-172 
CHEMICAL NAME/OTHER NAME: BUFFER, PH 4.0Q, RED 
CHEMICAL FORMULA: H20, C12H90, HOOCC6H4COOK, C20h11010N2S3NA3 
CHEMICAL FAMILY: MIXTURE 
------------------------------------------------------------------------------SECTION II COMPOSITION/INFORMATIC~ ON INGREDIENTS 

CHEMICAL NAME CAS NO. CSHA PEL ACG!h TLV %(W/V) 

DOWICIDE A 132-27-4 o.os 
POTASSIUM HYDKOGEN d77-24-7 1.G2 
PHTHALATE 
AMARANTH 915-67-3 c.ooza 
WATER 7732-lo-5 

SECTION III HAZARDS IDENTIFICATION 
----------------------------------------------------------------------------· 

~ APPEARANCE: CLEAR, RED LIQuiD 

*•****~~*******~************** tMERGENCY CvtRVIE~ *********************~****** 
* rlANULc IN ACCORDANCE ~ITH GOCD LABORATORY/ * 
* INDUSTRIAL HYGIENE AND SAFETY PRACTICES * 
********•****************~·····~··················•••*•*********************** 

POTENTIAL HEALTH EFFECTS (ACUTE & CHRO~IC) 

SYMPTOMS OF EXPOSURE: NJ INFORMATION AVAILABL~ 
MEDICAL CONDITION AGGRAVATED dY EXPOSURE: ~ONE ICENTIFIEC 
ROUTES OF ENTRY: INHALATION, INGESTION 
CARCINOGENICITY: DOWICIDE A IS LISTED AS A POSSIELE CARCINOGEN BY !ARC 



I 1 
i ------------------------------------------------------------------------------

SiCTION IV FIRST AID MEASURES 
------------------------------------------------------------------------------

EYE: IN CASE UF EYE CONTACT, FLUSH ~ITH PLE~TY CF ~ATER FCR AT LEAST 
15 MINUTES WHILE HOLDING THE EYELIDS OPE~. HAVE EYES EXAMINED EY 

MEDICAL PERSONNEL. 

SKIN: I~ CASE OF SKIN CONTACT, hASH WITH SOAP AND ~ATER. GET MEDICAL 
ATTENTION IF IRRITATION DEVELOPS OR PERSISTS. 

INGESTION: IF SWALLOWED, DO NOT INDUCE VOMITING. GIVE VICTIM A GLASS GF WATER 
OR MILK. CALL A PHYSICIAN IMMEDIATELY. NEVER GIVE ANYThiNG BY 

(REFER TO LAST PAGE FOR DISCLAIMEk) 34170-127 PAGE: 1 

MOUTH TO AN UNCONSCIOUS PERSON. 

INHALATION: IF INHALED, REMOVE TO FRESH AIR. 

SECTION V FIRE FIGHTING MEASuRES 
------------------------------------------------------------------------------
FLAMMABILITY CLASSIFICATION: NONCOMBUSTIBLE 
EXTI~GUISHING MEDIA: USE ANY SUITABLE FOR ADJACE~T MATERIAL 
FLASh POINT(F)/METHOD: NOT APPLICABLE 
FIRE & EXPLOSION HAZARD: NONE IDE~TIFIED 

UPPER FLAMMABLE LIMIT (~): NOT APPLICABLE 
LOhER FLAMMABLE LIMIT (%): NOT APPLICABLE 
AUTOIGNITION TEMPERATURE: NOT APPLICABLE 
FIREFIGHTING PROCEDURES: FIREFIGHTERS ShOULD hEAR A SELF CONTAINED BREATriNG 
APPARATUS. 

AZARDOUS COMBUSTION PRODuCTS: COX 
SENSITIVITY TO STATIC DISCHAR~E: NO 

~ SENSITIVITY TO MECHANICAL IMPACT: NO 

SECTION VI ACCIDENTAL RELEASE MEASURES 
------------------------------------------------------------------------------
LEAK OR SPILL CLEANUP: EVACUATE THE AREA OF ALL uNNECESSARY PERSCN~EL. WEAR 
SUITABLE PROTECTIVE EWUIPMENT LISTED IN EXPOSURE CONTRCLS/PERSCNAL 
PRCTECTION. 
CONTAIN THE RELEASE AND ELIMINATE IT'S SOURCE, IF THIS CA~ BE DO~E WIThOLT 

RISK. 
TAKE UP AND CCNTAINERllE FOK PROPER DISPOSAL AS DESCRIBED U~DER DISPOSAL• 

COMPLY WITH FEDERAL, STATE, AND LOCAL REGULATIO~S ON REPGRTI~G RELEASES. 
REFER 

TO REGULATORY INFORMATION FOR REPORTABLE QUANTITY AND OTrER REGULATORY DATA. 



-------------------------------------------------------------·----------------
SECTION VII HANCLING ~ STORAGE 

-------------------------------------------------------------·-----------------
HANCLlNG ~ STORAGE: STORE IN A COOL, DRY AREA. 

SECTION VIII EXPOSURE CCNTROLS/PEKSCNAL PROTECTIO~ 

-------------------------------------------------------------·-----------------
ENGINEERING CONTROLS: ENGINEERING AND/OR ADMINISTRATIVE CO~TROLS ShOULC ~E 
IMPLEMENTED TO REDUCE EXPOSuRE. 

PERSONAL PROTECTIVE EQUIPMENT 

GLOVES: NEOPRENt, PVC OR EQUIVALENT 
RESPIRATORY PROTECTION: NONE SPECIFIED 
EYE PROTECTION: SAFETY GLASSES 
CLOTHING: NONE SPECIFIED 
-------------------------------------------------------------·-----------------

SECTIO~ IX PHYSICAL & CHEMICAL PROPERTIES 
-------------------------------------------------------------·-----------------PHYSICAL STATE: LIQUID 
APPEARANCE: CLEAR, RED LIQUID 
ODOR: ODORLESS 
ODOR THRESHOLD: NOT APPLICABLE 
VAPGR PRESSURE: NOT AVAILABLE 
VAPOR DENSITY: NOT AVAILAoLE 
SPECIFIC GRAVITY: APPRGX. 1 
~OILING POINT {F): APPROX. 212$ 
MELTING POINT {F): APPRGX 32i 
EVAPORATION RATE: NOT AVAILABLE 

(REFER TO LAST PAG~ FOR OISCLAIMER) 

~ PH: 4.00 
SOLUBILITY IN ~ATER: SOLUBLE 
OCTANOL/WATER PARTITION COEFFICIENT: NOT AVAILAtLE 
PER CENT VOLATILE oY VOL (%): 99 
MOLECULAR WEIGhT: THIS PRODUCT IS A MIXTuRE 

3417C-127 PAGE: 

------------------------------------------------------------------------------
SECTIO~ X STABILITY ~ REACTIVITY 

-------------------------------------------------------------·-----------------
CHEMICAL STABILITY: NuRMALLY STABLE 
CONDITIONS TO AVOID: HEAT 
MATERIALS TO AVOID: OXIDIL~RS 
HAZARDOUS POLYMERIZATION: DO~S NOT OCCUR 
HAZARCOUS DECOMPOSITION PRODUCTS: NO~E 



J 1 
1 ------------------------------------------------------------------------------
! SECTION XI TOXICOLOGICAL INFORMATION 

------------------------------------------------------------------------------
EFFECTS OF ACUTE EXPOSURE: NO INFORMATIO~ AVAILABLe 
EFFECTS OF CHRONIC EXPOSURE: NG INFCkMATIO~ AVAlLAdL~ 
LD50: 656 MG/KG (ORAL-RAT) DOWICIDE A 
LC50: NOT AVAILABLE 
IRRITANCY (DRAllE TEST RESULTS): NO INFORMATION AVAILABLE 
CARCINOGENICITY: DOWICIDE A IS LISTED AS A POSSiaLE CARCINOGEN 
TERATCGENICITY: NO INFORMATION AVAILABLE 
MUTAGENICITY: NO INFORMATION AVAILABLE 
REPRODUCTIVE EFFECTS: NO INFORMATION AVAILABLE 
SENSITIZATION TO PRODUCT: NO INFORMATIO~ AVAILABLE 
TARGET ORGANS: NONE IDENTIFIED 

SECTION XII DISPOSAL CCNSIDERATIONS 

EPA hASTE NUMBER(S): THIS MATERIAL DOES NOT hAVE AN EPA ftASTE NUMBER. 
ALWAYS CONTACT A PERMITTED WASTE DIPGSER (TSD) TC ASSURt COMPLIA~CE WITH All 
CURRENT LOCAlt STATE AND FEDERAL REGULATIONS 
------------------------------------------------------------------------------

SECTION XIII TRANSPCRT INFORMATICN 

DOT SHIPPING NAME: NCT REGULATED 
DOT NuMBER (UN): NOT REGULATED 
PACKING GROUP: NOT REGULATED 
HAZARD CLASS: NOT REGULATED 

SECTION XIV REGULATORY INFORMATION 

TSCA INVENTORY (YES/NO): YES, THIS MATERIAL IS A MIXTURE.THE CAS NuMBERS OF All 
COMPONENTS ARE LISTED 0~ THE TSCA INVENTCRY. 

CCMPGNENT SARA EHS (302) SARA EHS TP~ (LBS) CERCLA R~ (LBS) 
------------------------------------------------------------------------------
WATER 
DOhlCIDE A 
POTASSIUM HYDROGEN PHTHALATE 
AMARANTH 
------------------------------------------------------------------------------
COMPONENT OSHA FLOOR LIST 

WATER 

(REFER TO LAST PAGE FOR DISCLAIMER) 

DOWICIDE A 
POTASSIUM rlYuROGEN PHTHALATE 
AMARANTH 

SARA 313 CEMINIMIS (SARA 313)(%) 

3417C-127 PAGE: 3 



SECTION XV CTHER INFORMATIO~ 

NFPA HAZARD RATI~GS (0-4) 

HEALTH: 0 FLAMMAi3ILlTY: G REACTIVITY: C 

NFPA SPECIAL WARNINGS: NONE 
PREPARATION DATE: AUGUST 4t 1993 

. REVISION HISTORY: AUGUST 4t 1993 
COMMENTS: NONE 

PREPARED BY: TECHNICAL AFFAIRS DEPARTME~T, BDH INC., 
TORONTC, ONTARIOt CANADA 
('t1o) 255-8521 

THE STATEMENTS COf~TAINtD HEREIN ARE OFFERED FOR INFORMATIONAL PURPCSES ONLY 
AND ARE BASED UPON TECHNICAL DATA THAT BDH INC BELIEVES TU BE ACCURATE. 
IT IS INTENDED FOR USE ONLY BY PERSONS HAVING THE NECESSAR~ TECH~ICAL SKILLS· 
AND AT THEIR OWN DISCRETION ANO RISK. SINCE CONDITIO~S A~O MANNER CF USE ARE 
OUTSIDE OUR CONTROL, wE MAKE NO ~ARRANTY,EXPRESS OR IMPLIED OF 
MERCHANTABILITY,FITNESS OR OTHERWISE. 

COPYRIGHT BDH, 1993 34170-127 
11 lSSUED cY Vi-IR 11/25/9311 

PAGE: 4 



' i BDH INC. 
M A T E R I A L S A F ~ T Y D A T A S rl E E T 

--------~---------------------------------------------------------------------
SECTION l CHEMICAL PRODUCT AND COMPA~Y IDENTlFICATlCN 

------------------------------------------------------------------------------
MANUFACTURER: 

BOH INC. 
350 EVANS A~ENUE 
TORONTO, ONTARIO 
CANADAt Msz_.~----------

PRODUCT NAME: BUFFER, 

INFORMATIO~ PHONE ~o.: 416-255-8521 
HOURS: MON. TO FRI. lOB3C - lb30) 
CHEMTREC TRANSPORTATION EMERGENCY CENTER 
(CHEMTREC) 24-HOuR ••• 1-8C0-424-9300 

CATALGGUE NUMB~E~~~:~3~~~~--1~0~b, 34170-13ot 34170-1oJ 
CHEMICAL NAME/OTHER NAME: oUFFERt PH 4.00 
CHEMICAL FORMULA: Hzu, C1ZH90, HOOCC6H4CGOK 
CHEMICAL FAMILY: MIXTUKE 

------------------------------------------------------------------------------
SECTION II COMPOSITION/INFORMATIC~ J~ INGREDIENTS 

CHEMICAL NAME 

DO~ICIDE A 
PGTASSIU~ HYDROGEN 
PHTHALATE 
WATER 

CAS NO. 

132-27-4 
d77-24-7 

7732-18-5 

OSHA PEL ACGIH TLV %(~/V) 

c.os 
le02 

------------------------------------------------------------------------------
S~CTION III HAZARDS IDE~TIFICATION 

------------------------------------------------------------------------------
APPEARANCE: CLEAR, COLORLESS LI~uiD 

***************$***$•**•****•* EMER~ENCY OVERVIEh *******•******************** 
* rlANUL~ IN ACCORDANCE WITH GOGO LAfORATORY/ * 
* INDUSTRIAL HYGI~NE A~D SAFETY PRACTICES * 
************•******••*******************•*•*********************************** 

POTENTIAL HEALTH EFFECTS (ACUT~ & CHRONIC) 

SYMPTGMS OF EXPOSURE: NO INFORMATION AVAILAEL~ 
MEDICAL CONDITION AGGRAVATED BY EXPOSURE: ~C~t IDENTIFIED 
ROUTES OF ENTRY: INHALATION, INGESTION 
CARCINOGENICITY: OO~lCIOE A IS LISTED AS A PCSSioLE CARCINOGEN BY !ARC 



j ' ------------------------------------------------------------------------------
SECTION IV FIRST AID MEASURES 

------------------------------------------------------------------------------EYE: IN CASE OF EYE CONTACT, FLUSH ~ITrl PLENTY OF wATER FCR AT LEAST 
15 MINUTES wHILE HOLDING THE EYELIDS OPE~. HAVE tYES EXAMINED EY 

MEDICAL PERSONNEL. 

SKIN: IN CASE OF SKIN CONTACT, wASh WITH SCAP AND ~ATER. GET MEDICAL 
ATTENTION IF IRRITATION DEVELOPS OR PERSISTS. 

INGESTlGN: IF SWALLOWED, DO NOT INDUCE VOMITING. GIVE VICTI~ A GLASS CF WATER 
OR MILK. CALL A PHYSICIAN IMMECIATELY. NEVER GIVE ANYThiNG BY 
MOUTH TO AN UNCONSCIOUS PERSON. 

(REFER TO LAST PAGE FOR DISCLAIMER) 3417G-lOc PAGE: 1 

INHALATION: IF INHALEDt REMOVE TO FRESH AIR. 
------------------------------------------------------------------------------

SECTION V FIRE FIGHTING MEASuRES 
------------------------------------------------------------------------------FLAMMABILITY CLASSIFICATION: NONCOMBuSTIBLE 
EXTI~GUISHING MEDIA: USE ANY SUITABLE FCR ADJACE~T MATERIAL 
FLASH POINT(F)/METHOD: NOT APPLICABLE 
FIRE & EXPLOSION HAZARD: NONE IDENTIFIED 
UPPER FLAMMAoLE LIMIT (%): NOT APPLICABLE 
LO~ER FLAMMABLE LIMIT {%): NOT APPLICABLE 
AUTOlGNlTION TEMPERATURE: NOT APPLICAbLE 
FIREFIGHTING PROCEDURES: FIREFIGHTERS SHOULD WEAR A SELF CGNTAINED BREAThiNG 
APPARATUS. 
HAZARDOUS COMBUSTION PRODUCTS: COX 
SE~SITIVITY TO STATIC ~ISCHARGE: ~0 
SENSITIVITY TO MECHANICAL IMPACT: NO 

~ -------------------------------------------------------------·-----------------
SECTION VI ACCIDENTAL RELEASE MEASURtS 

LEAK OR SPILL CLEANUP: EVACUATE ThE AREA OF ALL uNNECESSARY FtRSCN~EL. WEAR 
SUITAbLE PROTECTIVE EQUIPMENT LISTED IN EXPGSURE CCNTROLS/PERSCNAL 

PROTECTION. 
CONTAIN THE RELEASE AND ELIMINATE IT'S SCURCE, IF THIS CAN BE CU~E ~IT~OUT 

RISK. 
TAKE UP ANO CGNTAIN~RIZE FOR PROPER DISPOSAL AS DESCRIBED U~DER DISPOSAL. 

COMPLY WITH FEDERAL, STATE, AND LOCAL REGULATIONS UN REPCRTING RELEASES. 
REFER 
TC REGULATORY INFORMATION FOR REPORTABLE OUA~TITY ANC OTHER REGULATORY DATA. 



------------------------------------------------------------------------------SECTION VII H~~CLI~G ~ S1uKAGE 

hANDLING £ STCRAGE: STORE IN A COOL, DRY AREA. 

SECTION viii EXPOSURE CONTROLS/PERSONAL PROTECTION 

ENGI~EERING CONTROLS: ENGINEERING AND/OR ADMINISTRATIVE CONTROLS SHO~LC EE 
IMPLEMENTED TO REDUCE EXPOSURE. 

PERSONAL PRCTECTIVE EQUIPMENT 

GLOVES: NEOPRE~E, PVC OR EJUIVALENT 
RESPIRATORY PROTECTION: NONE ~PECIFIED 

EYE PROTECTION: SAFETY GLASSES 
CLOThiNG: NONE SPECIFIED 

------------------------------------------------------------------------------
SECTION IX PHYSICAL £ CHEMICAL PROPERTIES 

------------------------------------------------------------------------------PHYSICAL STATE: LIQUID 
APPEARANCE: CLEARt COLORLESS LIQUID 
ODOR: ODORLESS 
ODOR THRESHOLD: NOT APPLICABLE 
VAPOR PRESSURE: NOT AVAILABLE 
VAPOR DENSITY: NOT AVAILAtlLE 
SPECIFIC GRAVITY: APPROX. 1 
BOlLING POINT {F): APPROX. 212~ 

MELTI~G POINT {F): APPROX 320 
EVAPORATION RATE: NOT AVAILAdLE 
PH: 4.00 

FER TO LAST PAGE FOR DISCLAIMER) 

SOLUBILITY IN ~ATER: SOLUoLE 
GCTANOL/WATER PARTITION COEFFICIENT: NOT AVAILABLE 
PER CENT VOLATILE BY VOL (%): 99 
MOLECULAR wEIGHT: THIS PRODUCT IS A MIXTURE 

34170-106 PAGE: 2 

------------------------------------------------------------------------------
SECTION X STABILITY £ REACTIVITY 

------------------------------------------------------------------------------CHEMICAL STABILITY: NORMALLY STABLE 
CONDITIONS TO AVOID: HEAT 
MATERIALS TO AVOID: OXIDIZERS 
HAZARDOUS POLYMERIZATION: DOES NuT OCCUR 
HAZARDOUS DECOMPOSITION PRGOUCTS: NONE 

l 



SECTICN XI TGXICOLGGICAL INFORMATION 

EFFECTS OF ACUTE EXPOSURE: NO lNFGRMATIGN AVAILABLe 
EFFECTS OF CHRONIC EXPOSURE: NO INFORMATION AVAILABLE 
LD50: 656 MG/KG (ORAL-RAT) DOWICIDE A 
LC50: NOT AVAILABLE 
IRRITANCY (DRAllE TEST RESULT~): NO INFORMATION AVAILABLE 
CARCINOGENICITY: DO~IClDE A IS LISTED AS A POSSIBLE CARCINOGEN 
TERATCG~NICITY: NO INFORMATION AVAILA&LE 
MUTAGENICITY: NO INFORMATION AVAILABLE 
REPRODUCTIVE EFFECTS: NO INFORMATION AVAILABLE 
SENSITIZATION TO PRODUCT: NO INFORMATION AVAILABLE 
TARGET ORGANS: NONE IDENTIFIED 
------------------------------------------------------------------------------

SECTION XII DISPGSAL CONSIDERATIONS 

------------------------------------------------------------------------------
EPA WASTE NUMbER($): THIS MATERIAL DOES NOT HAVE AN EPA wASTE NUMBER. 
AL~AYS CONTACT A PERMITTED wASTE DIPOSER (TSC) TC A~SURE CGMPLIA~CE WITH ALL 
CURRE~T LOCAL, STATE AND F~DERAL REGULATIO~S 

------------------------------------------------------------------------·------
SECTION XIII TRANSPCRT INFORMATION 

------------------------------------------------------------------------·------
DOT ShiPPING ~AME: NCT REGULATED 
DOT NuMBER (UN): NOT REGULATED 
PACKING GROUP: NOT REGULATED 
HAZARC CLASS: NOT REGULATED 

SECTION XIV REGULATORY INFORMATION 

TSCA INVENTORY (YES/NG): YES, THIS MATERIAL IS A MIXTURE.T~E CAS NUMBERS OF 
ALL 
COMPC~ENTS ARE LISTED ON THE TSCA INVENTORY. 
-----------------·-------------------------------------------------------------
COMPONENT SARA EHS (302) SARA EHS TPQ (LES) CERCLA RQ (LBS) 

------------------------------------------------------------------------------
WATER 
CC~ICIDE A 
POTASSIUM HYDROGEN PHTHALATE 
------------------------------------------------------------------------------
COMPO~ENT OSHA FLOOR LIST SARA 313 OEMINIMIS (SARA 313)(%) 
------------------------------------------------------------------------------
WATER 
DOwiCIDc A 
POTASSIUM HYDROGEN PHTHALATE 

(REFER TO LAST PAGE FOR DISCLAIMER) 34170-10t PAGE: 3 



... , ·~ 

------------------------------------------------------------------------------
SECTION XV OTHER lNFGkMATION 

------------------------------------------------------------------------------
NFPA HAZARD RATI~GS (C-~) 

HEALTH: 0 REACTIVITY: 0 

hFPA SPECIAL WA~NINGS: NGNE 
PREPARATIO~ DATe: AUGUST ~, 19~3 
REVISION HISTORY: AUGUST ~, 1993 
COMMENTS: NONE 

PREPARED BY: TECHNICAL AFFAIRS DEPA~TME~T, BDH INC., 
TORONTG, ONTARIO, CANADA 
(4lo) 255-8521 

ThE STATEMENTS CONTAINED HERtiN ARE CFFEREC FOR INFORMATIO~AL PURPOSES ONLY 
AND ARE BASED UPON TECHNICAL DATA THAT 8DH INC BELIEVES TO BE ACCURATE. 
IT IS INTENDED FOR USE ONLY aY PERSONS hAVING THE NECESSARY TECH~ICAL SKILLS 
AND AT THEIR OwN DISCRETION AND RISK. SINCE CONDITIONS A~D MANNER CF USE ARE 
OUTSICE OUR CONTROL, WE MAKE NO hARkAhTYtEXPRESS OR IMPLIED CF 
MERCHANTABILITY,FITNESS OR OTHER~ISE. 

COPYRIGHT BDHt 1993 3417u-l06 
11 lS$l.JC:O BY Vrlf\ ll/25/93 11 

PAGE: 4 
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MYRON L COMPANY 
6115 CORTE DEL CEDRO 

CARLSBAD,CA.92009 

MATERIAL SAFETY DATA SHEET 
ESSENTIALLY SIMILAR TO U.S. DEPT OF LABOR FORM OSHA-20 

SECTION 1 NAME & PRODUCT 

CHEMICAL NAME: BUFFERED PHOSPHATE SOLUTION 
CATALOG NUMBER (CAS#) 

10049-21-5 
Tn8-77-0 

j. CHEMICAl. FAMILY: 
FORMULA: 

TRADE NAME & SYNONYMS: 
PH REFERENCE BUFFER SOLUTION 
PH 7.0 

BUFA:RED PHOSPHATE 

~~----------------------------N-aH-----2P_o_c_&_K_H-2P_o_c _____________________________________________________________ D_IL_ur __ E_s_o_L_ur _____ lo_N _________ ___ 

SECTION 2 

BOILING POINT, 760mm H 

MELTING POINT (°C) 

0 
VAPOR PRESSURE @20 C 

VAPOR DENSITY (AIR= 1) 

PERCENT VOLATILES BY VOLUME 

PHYSICAL DATA 

1 

0 

<20TORR 

3 

>90 

SPECIFIC GRAVITY 

SOLUBILITY IN %BY WT.@2<fC 

APPEARANCE AND ODOR 

CLEAR OR YELLOW ODORLESS 
LIQUID 

EVAVORATION RATE 

SECTION 3 FIRE & EXPLOSION HAZARD OAT A 

FLASH POINT (TEST METHOD) N/A FLAMMABLE LIMITS N/A Lei· 

l EXTINGUISHING MEDIA NON-FLAMMABLE 

SPECIAL HAZARDS & PROCEDURES N/A 

UNUSUAL FIRE & EXPLOSION HAZARDS N/A 

SECTION 4 REACTIVITY DATA 

STABLE XX 

UNSTABLE 

I 

CONDITIONS TO AVOID N/A 

MATERIALS TO AVOID N/A 

()WATER ()ACIDS ()BASES ()OTHER 
SPECIFY 

>1.0 

MISCIBLL 

1.0 

Uel • 



pH-Buffer, pH 7.0 

SECTION 5 SPILL OR LEAK PROCEDURES AND 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: 

CLEAN SPILL USING ABSORBENT MATERIALS USING SOAP AND WATER, AND THEN 
VENTILATE AREA 

WASTE DISPOSAL METHOD: NO SPECIAL INSTRUCTIONS 

NOTE: DISPOSE OF ALL WASTES IN ACCORDANCE WITH FEDERAL,STATE & LOCAL REGULATIONS 

SECTION 6 HEALTH HAZARD DATA 

THRESHOLD LIMIT VALUE: NONE KNOWN 

EFFECTS OF OVEREXPOSURE: IRRITATING TO EYES & MUCOUS MEMBRANES, AND 
DIGESTIVE TRACT 

FIRST AID PROCEDURES: 
EYE CONTACT: FLUSH WITH WATER 
SKIN CONTACT: WASH WITH SOAP & WATER 
IF SWALLOWED: DRINK PLENTY OF WATER, DO NOT INDUCE VOMITING 

SECTION 7 SPECIAL PROTECTION INFORMATION 

VENTILATION, RESPIRATORY PROTECTION, PROTECTIVE CLOTHING, EYE PROTECTION 

SAFETY GLASSES, LATEX OR RUBBER GLOVES, AND STANDARD LAB CLOTHES 

SECTION 8 SPECIAL HANDLING AND STORING PRECAUTIONS 

STORE AT ROOM TEMPERATUR=. 
NORMAL USE DOES NOT GENERATE A HAZARDOUS SITUATION 

SECTION 9 HAZARDOUS INGREDIENTS 

(REFER TO SEC'TlONS 3 THROUGH 8) 

CHEMICAL NAME CAS NUMBER 

N/A 

SECTION 10 OTHER INFORMATION 

I 
I 

-
I 
I 
I 
I 
I 
.I 
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ORION MATERIAL SAFETY DATA SHEET 
• SHEET 1 OF 2 

Orion Research Incorporated 
THE SCHRAFFT CENTER 
529 MAIN STREET. BOSTON. MA 02129 USA 
TELEPHONE. 617·242·3900 

330007 

Safet Chemist 

CAS NO. 

Potassium Phosphate (KH PO 7778-77-0 

_S_c::>_e_i urn __ -~ ho s p hate (_N_a-+--·u-:·-----1---.,;__.,;___ 

-~.()gJuil!._Ch,_I;:.Q'Il}g.J:_Lllia2_=-=-tr-'-------t---'
P_9£_~~~-~rz:.__Qi_chromate (K2~_E:Q+'-)----t----------l 
Deionized Water ** 

OSHA PEL 

None 

. : ··: '· . -· . . . ·, .:.-. . . . . . . . I 
:. ·:;::. ·· ·.·~._!.-: ~: . .. .-.: ... ·· ~:'.- .. :·:. _ _.·.:- . Ill~ PHYSICALDATA ·. ; 
~ •. ·, . •= :; ' . . ,' . . ~ . . . . . . . . . . . ·. ~ . 
BOILING POINT 760 '""' Hg FREEZING POINT 

SPECIFIC VITY IH,O .. " VAPOR PRESSURE 0' 

None 

1.0 NA*** 
SOLU ILITY IN WATER, o/o BY . @ 

12/4/89 

Ivn-Do 298 

7.00 Miscible ------------·-i EVAPORAT rB\JfYl ACETATE • 11 

NA NA 

NA 
APPEARANCEANDODciR 

Light yellow, odorless liquid 

r.· .. ~:. -~·-::·:;{ f·: :;~ ··: :;; · .. : .: .:;·): ··v~:-~IRE~ND. EXPLOSIO.N: HAiA~b ~AT~-1 . . . ·. . . : . 
... •'', ' .,.,"':1 •. •' • I • !# • , ••· or ,• .•• 6, I ' . '• ·· •• ,•• I ' 

FLASH POINT tTEST ,.ETHOOI 

Not flammable 
FLAMMABLE LIMITS 
IN AIR, % BY VOLUME: 

EXTINGUISHING MEDIA 

I AUTOIGNITION TEMPEHATURE 

LOWER 

NA 

NA 
UPPER 

NA 

-- -----·-::-----An--'y-,..,.-----------------------------------------1 
SPECIAL FIRE-FIGHTING PROCEDURES 

None, non flammable 

-U-NUSUAL FIRE AND EXPLOSION HAZARDS 

None 

* Chem•cals wllich are not ctass•lied as hazardous 
per U.S OSHA gUidelines (29CFR Parts 1915.2 
or t916.2l or tne Massachusetts Substance List 
( 1 05CMR670.000 Append•x A). w1ll not necessanty 
be listed on tn1s form even though one or more may 
be a consutuent of th1s product. 

uao111tyrs exoresstyd•scla•meatoranylossor~n,ury Document No. 20 54 89-001 Rev B 
ansmg our of the use olrtus mlorma110n or the use 
ot any marer~als aes•gnated. sale use olthe marer~ats 
•s me resoons,billlv of the use' 

:~ LD Lo 
Non Hazardous (omponent 
Not applicable Pnnred 1n U.S A 

l"n•m M<:n<:ti;~Rn 



ORION MATERIAL SAFETY DATA SHEET-
SHEET 2 OF 2 

PRODUCT NAME: 
Orion Application Solution 

pH 7.00 Buffer 

STABILITY: CONDITIONS TO AVOID 
UNSTABLE 0 STABLE CX None 
INCOMPATIBILITY IMNERIALS TO AVOIOI + 

CATALOG NO.: 910107 & 330007 

Mg and Na Metals 
HAZARDOUS DECOMPOSITION PRODUCTS When heated phosphates can emit highly toxic: fumeS but for 
the amount of phosphates present in this solution it can be considered non hazardou • 

HAZARDOUS POLYMERIZATION: CONDITIONS TO AVOID 
MAY OCCUR. i WILL NOT OCCURX: None 

~~~_:_.-_._: -.. __ . -: . · : .- ·vr. HEALTH HAZARD DATA_·:·-,: ·:_l·l : 
_;::;- - . - . - :· . . . - ·.. -. . - ,·_ ... I ! --

ROUTE(S) OF ENTRY: INHALATION? SKIN? INGESTION? 
No Yes 

HAZARDS IACUTE ANO CHRONIC! 

_h_a_za._rd for both acute and __ -=-=--·-=-=-=c=-='-====-=---=:.......:o:.c:f:......::l:..:o::....:w.:.......;c=-o::.:nc:.-=-.;::.::.:.t=--r=-a=--t=-1=--· o-=-n=--o-=-,f=------"--=-=-=-~.;;..;h""'ac.;;;t_;;;e __ -l 

salts. 

-c"A'Ai:iN-OGENIC:ITv:- NTP'? IARC MONOGRAPHS? OSHA REGUI.ATED? 
Not found Not found Not ~ound 

~-----------~-~.:.......;.:.......; __ .:.......; __________ l SIGNS A-ND SYMPTOMS OFEXPOSURE _____ _ 
_ __ _______ ________ I_rrit_?tion of skin_:_ ___________________________ -l 

-MEDICAi:cor:iiJiTIONS GENERALLY AGGRAVATED BY EXPOSURE 
Could aggr~v~t~-~~~~ase~ of the skin. 

EMERGE~.icvAND FIRST AiD PROCEDURES----

-- ~.J'_as h __ ~ f f_~ ~t. a c ~--~-J;e a _w,,_:::i~t=.::h_,__w_--=a~t=.e~r:::.:.... --=G-=i..:v.;:e:....:l:=..:=:=---a=m=o-=uc:.:n.=t:.:s:......::o:....:f~w:...:a=-t=~e=-r=---=-i=-f--=i-=n~2=:..:....::....:.::.:..z.. ____ -f 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED 
Wash down drain with excess water. 

down drain with excess \-later. 

and storap,e. SARA TITLE III: Releases of 

of TITLE III CERCLA. 

Scale health 0 flammabili 0 reactivit 0 

persistance 0. 

\~t· _·-: :. . . .- . . _. .. ·· vm.:cdNTROL.MeASURES: . . : -- -· 
~ .":~ • ~ • ' I • • ' • , 1 • , ~ o- , ~ ' • o ' • :' ' 

RESPIRATORY PROTECTION •sPECIFY TYPE• 

None 

VENTILATION ~OCAL-~~~A~-----~_Q __ -- j .SPECIAL ____ N,.:.::o:... _______________ -j 
MECHANICAL oGENERALo ---·------- OTHER 

No No PROTECTIVE C.i.i:iv-Es-- - - -------------- --- ---- ·-- --- E-=-=-YE=-=PR=-co=-=T=-=E=-=c'=T7::1o""N,--__::=-. _____________ -4 

OTHER PROTECTIVE CLC)THING-OR e(fu"iPME~~ - -· -- --- --- ----- ------------ Sa f etv G 1 ?.-__ s_::;:..;:..e_s ________ --1 

No 
WORK I HYGIENIC PRACTICES ----------------

No eating or drinking \.Jhile workin~:>: \-:i th this nroduct. 



CAT. NO. 22270 MATERIAL SAFETY DATA SHEET PO•: DAHIAN SANDOVAL 
HActt ORDERII 47&&05 

HSDS DATE: 1/25/U 1For Asllstanct, Contact: 
CHANGE NO.1 &7'5 Rtlulatorv Affairs Dtpt. 

PO Box ,07 Alios, lA 50GIG 

caaa1 zz7-4ZZ' 

HACH C011PANY 
PO BOX 907 

AHES, IA 50010 

E•trltncy Ttltphont a 
Rocky Mountain Pctlson Ct,.. 
C5Ul 6Z5-57U 

I. PRODUCT IDENTIFICATION 

PRODUCT NAHEI Buffor Powdor Pillows •H 7.10 t 0.02 ; zs•c 
CAS NO.I NA CHEMICAL NAME: Not oppllcobll 
fORI!UI.AI Not oppllcobll CHEMICAL FAHILY: Not oppllcobll 

II. INGREDIENTS 

SodiUII Pltospltoto, Dlbulc, Anlt~drous 
PCTr <71 CAS NO.1 755a-7'-' SARA: NOT LISTED 
TLVt Not ntablhllod I'ELI Not ostobllshd 
HAZARD: Hodorotel~ toxic; ••~ couu Irritation 

Potonlua Pltoopltoto, Honobulo 
PCTt <45 CAS NO.I 7778-77-1 SARA! NOT LISTED 
TLVI Not utoblhhld I'EL: Not utoblllllld 

HAZARD: Hoderotll~ toxic; ••~ oouu lrrltotlon 

Other aoaponent 
PCTI <I CAS NO .. I NA 
TLVr Not oppllcobll 
HAZARDI Not oppllcoblo 

SARA1 NOT LISTED 
I'EL: Not opplloobh 

An~ ceaponont of thh alxturo not IPiclflclllll llstod Cit. wothor 
o .. penenta .. ) Is not conaldtrtd to 'rtstnt 1 carc1no1tn h•zar-d. 

III. PHYSICAL DATA 

STATEr oolld APPEARANCE• Yollew •owdor uerkons with otol 
ODORt Not dotor•lnOd SOLUBILITY IN: WATER: Solublo 
ACID: Not dotor•lnod OTHER: Not dotor•lnod BOILING P'OIHT1 NA 
HELTING PT.: -ua•c SPEC GRAVITY: ND pH: of IS.ax soln • 7.0 
V .. POR PRESSURE: Not oppllcoblo VA~ DENSITY Colr•llr NA 
EV .. PORATION RATE: NA HET"L CORROSIVITY - ALUHINUH: Nono STEEL: Nono 
STABILITY• Stoblo 
STORAGE ii'IIECAUTIONS: Storo In 1 oool, dry phco. 

IV. fiRE, EXPLOSION HAZARD AND REACTIVITY DATA 

FLASH PT.r Not oPPllcoblo METHOD: NA 
FLAHMAIILJTY LIHITS - LOWER: NA UPPER: NA 
SUSCEPTIBILITY TO SPONT<lNEOUS HEATING: Nono 
SHOCit SENSITIVITY: Nono AUTOIGNITION PT.: ND EXTINGUISHING MEDIA: water 
~IRE/EXPLOSION HAZARDS: Hoy ••It toxic fu•os ln flro. 
HAZARDOUS DECOHP. PRODUCTS! Hoy ••It toxlc fu•u of phoultorus exldu In ,,,.... 
OXIDIZER: No NFPA Codos: Hulthr I Flo-obllltys a Ructhlty: 
C()lrr.lnJTJONS TO AVOID: Htlt, fl••es, exposure to •olst~o~re 

V. HEALTH HAZARD DATA 

T"tiS PRODUCT MAV BE 1 lrr 1 taUnt to oyos. 
ACUTE TOXICJTV: Moderately toxic 

ROUTES OF EXPOSURE: lntostlon 
TARGET ORGANS: Not dotoralnld 

OWIONlC TOXICITY: Not dlter•lnod 
ROUTES OF EXPOSURE• Not dotor•lnod 
TARGET OROAHSt Not doter•lnod 

CA11CER INFORMATIONt Not IPPllcebll 
· IIOUTE$ OF ElCPOSUREr Not oppllct'Dh 

T4RGET ORGANS: Not oPPllcoblo 
OVEREXPOSURE: Hoy CIUII 1~1 lr r ltotlon 
HEDICAL CONDITIONS AGGRAVIITED BV EXPOSURE: Pro-oxlstlnt oyo conditions. 

VI. PRECAUTIONARY HEASURES 

~roteot fro• •ollturt 
Avoid oontoct wlt~ eyes. 
Do not ~rutho dust. 
PROTECTIVE EOUIPHEHTI odiQuoto Vlntllotlon, lob trldo 1111111 

VII. FIRST AID 

EVE AND SKIN CONTACT I Flush with Plontll o•F we tor. 
INGESTION: Give hrto ~uont!Uu of wehr. Coll •ll!lslclon 1-odUh_,. 
INHALATION: Ro•ovo to fruit olr. 

VIII. SPILL AND DISPOSAL PROCEDURES 

IN CASE OF SPILL OR RELEASEs Swup up powolor. Avold bruthlnt aator lol. 
Dlnolvo In wetor. flush down tho droln wltlt ncus weter. 

DISPOSE OF IN ACCORDANCE WITH ALL FEDERAL,, STATE, AND LOCAL REGUL .. TIONS. 

IX. TRANSPORTATION DATA 

D.D. T. PROPER SHIPPING HAMEr Not Currontlll Rltulotod 
HAZARD CLASS! Not oppllooblo liD: NA 

J.C.A.O. PROPER SHIPPING IW£1 Not Currently Rltuloted 
HAZARD CLASS! NA IDs NA GROUPs NA 

I.H.O. PROPER SHIPPING NAME: Not Currentllr R .. ulotod 
HAZARD CLASSI NA ID: NA GROlJPt NA 

x. REFERENCES 

II TLV's Throshold Ll•lt Voluos ond Blolcotlcll Exposure lndlcu for Uae-
1989. Allertcen Conference of Oowerner~ttl lndustrl•l Hylltnlsts, 198&. 

2J AJr Cont••lnlnta. F1d1r11 Rtlllttr, Vc1l. 5,, No. 12, Thursdey, Jonu,,.y 

u, nat. "· 2532-2,85. 
'l In-house lnfor•atlon 
'l Tocnnlcol 'udt•ont 
SJ Vendor lnfor•etton. 
61 Gosseltn, R.E. et al. ClJnlcal ToxJcoJOIY of CoMmercial Products, 5th 

Ed. Boltl•oro: Tho Wlllloas ond Wilkins Co., l'a'. 

. ,"'J<E INFORHATION CONTAINED HEREIN IS BASED ON DATA CONSIDERED TO at: ACCI.'IA;E. HOWEVEll, NO WARRANTY IS EXPRESSED 011 IMPLIED 
REGARDING THE .. CCUAACV OF THESE DATA OR THE RESIII. TS TO &E OBTAINED F~OH THE USE THEREOF o 

ICI HACH CO. 1''5 

Hach CoMpany, WORLD HEADQUARTERS, PO lox 5&t, Loveland, CO &OS3t PAGE I OF 



. ' 
oOH I~C. 

M A T ~ R 1 A L S A F E T Y u A T A S H E ~ T 

·-----------------------------------------------------------------------------
SECTION I CHEMICAL PkOCUCT A~C COMPA~Y IDENTIFICATICN 

------------------------------------------------------------------------------
MANUFACTURER: 

BDH INC. I~FORMATIO~ PHONE NO.: 416-255-8521 
350 EVANS AVENUE HOURS: MON. TO FRI. (083C - 1630) 
TGRONTO, ONTARIO CHEMTREC TRANSPORTATION EMERGE~CY CENTER 
CANADA, MBl lK5 (CHEMTREC) 24-HOLK•••l-BC0-424-9300 

PRODUCT NAME: BUFFER, PH 7.00t PH 6.86 
CATALOGUE NUMBER(S): 34170-115, 34170-139, 34170-166, 3417C-ld6 
CHEMICAL NAME/OTHER NAME: BUFFER, PH 7.oo, Ph 6.86 
CHEMICAL FORMULA: H20t C12H90t KH2P04t NA2HPG4 
CHEMICAL FAMILY: MIXTURE 

------------------------------------------------------------------------------
SECTION 11 COMPOSITION/I~FORMATIG~ ON INGREDIENTS 

------------------------------------------------------------------------------
CHEMICAL NAME CAS NO. OSHA PEL 

DOWICIDE A 132-27-4 
POTASSIUM DIHYDROGEN 7778-77-0 
PHOSPHATE 
DI-SODIUM HYORCGEN 7558-79-4 
PHOSPHATE 
WATER 7732-18-~ 

SECTIO~ III HAZARDS IDE~TIFICATICN 

APPEARANCE: CLEAR, COLORLESS LI~UID 

ACGIH TLV %(W/V) 

c.os 
0.34-0.35 

o.35-o.sa 

****************************** ENERGENCY OVERVIE~ **************************** 
* HANDLE IN ACCGRDANCE hiTH GOOD LABORATORY/ * 
* INDUSTRIAL HYGIENE A~D SAFETY PRACTICES * 
****************************************************************************** 

POTENTIAL HEALTH EFFECTS (ACUTE & CHRONIC) 

SYMPTOMS OF EXPOSURE: NO INFORMATION AVAILABLE 
MEDICAL CONOITION AGGRAVATED BY EXPOSURE: NONE IDENTIFIED 
ROUTES OF ENTRY: INHALATION, INGESTION 
CARCINOGENICITY: DOWICICE A IS LISTED AS A POSSI~LE CARCINCGEN SY IARC 



-------------------------------------------------------------·-----------------
SECTION IV FIRST AID MEASURES 

EYE: IN CASE OF EYE CONTACT, FLUSh ~ITH PLENTY OF ~ATE~ FCR AT LEAST 
MINUTES WHILE HOLDING THE EYELIDS OPEN. HAVE EYES EXAMINED 6Y 
MEDICAL PERSONNEL. 

SKIN: IN CASE OF SKIN CONTACT, WASH ~ITH SCAP AND WATER. GET MEDICAL 
ATTENTION IF IRRITATION DEVELOPS Ok PeRSISTS. 

INGESTION: IF SWALLOftED, DO NOT INDUCE VO~ITING. GIVE VICTIM A GLASS CF 
WATER 

(REFER TO LAST PAGE FOR DISCLAIMER) 34l7C-ll5 PAGE: 

OR MILK. CALL A PHYSICIAN IMMECIATELY. NEVER GIVE ANYTHING BY 
MOUTH TO AN UNCONSCIOuS PERSON. 

INHALATION: IF INHALED, REMOVE TC FRESH AIR. 

l 

-------------------------------------------------------------·-----------------
SECTION V FIRE FIGHTING MEASURES 

-------------------------------------------------------------·-----------------FLAMMABILITY CLASSIFICATION: NONCOMBUSTIBLE 
EXTI~GUISHING MEDIA: USE ANY SUITABLE FCR ADJACENT MATERIAL 
FLASh POINT(F)/METHOO: NOT APPLICABLE 
FIRE ~ EXPLOSION HAZARD: NONE IJE~TIFIEC 
UPPER FLAMMABLE LIMIT (%): NOT APPLICA8Lc 
LO~ER FLAMMABLE LIMIT (%): NOT APPLICABLE 
AUTGIGNITION TEMPERATURE: NOT APPLICABLE 
FIREFIGHTING PROCEDURES: FIREFIGHTERS S~OULD wtAR A SELF CGNTAIJ~ED BREATHING 
APPARATUS. 
HAZARLOUS COMBUSTION PRODUCTS: COX 

~ SENSITIVITY TO STATIC OISCHARGE: NO 
SENSITIVITY TO MECHANICAL IMPACT: NG 
---~--------------------------------------------------------------------------

SECTION VI ACCIDE~TAL R~LEASE MEASLRES 
------------------------------------------------------------------------------
LEAK OR SPILL CLEANUP: EVACUATE THE AREA OF ALL uNNECESSARY P~RSCN~EL. ~EAR 

SUITABLE PROTECTIVE EQUIPMENT LISTED I~ EXPCSURE CONTROLS/PERSCNAL 
PRCTECTION. 

CONTAIN THE RELEASE AND ELIMINATe IT'S SOURCE, IF THIS CAN BE CO~E ~ITbOLT 
RISK. 

TAKE uP AND CONTAINERIZE FOR PROPER DISPOSAL AS DESCRIBED U~DER DISPOSAL. 
COMPLY wiTH FEDERAL, STATE, AND LGCAL REGULATIONS ON REPCRTI~G RELEASES. 
REFER 
TO REGULATORY INFORMATION FOR REPORTABLE QUANTITY AND CTHER REGULATORY DATA. 



, 
------------------------------------------------------------------------------

SECTION Vll HANCLING & STORAGE 

------------------------------------------------------------------------------
HANDLING ~ STORAGE: STORE IN A COOLt DRY AREA· 

------------------------------------------------------------------------------SECTION VIII EXPOSURE CONTROLS/PERSONAL PROTECTION 

------------------------------------------------------------------------------
ENGINEERING CONTROLS: ENGINEEklNG AND/OR ACMINISTRATIVE CO~TROLS ShOULC EE 
IMPLEMENTED TO REDUCE EXPOSURE. 

PERSONAL PROTECTIVE EQUIPMENT 

GLOVES: NEOPRENE, PVC OR EQUIVALENT 
RESPIRATORY PROTECTION: NONE SPECIFIED 
EYE PROTECTION: SAFETY GLASSES 
CLOThiNG: NONE SPECIFIED 

------------------------------------------------------------------------------
SECTION IX PHYSICAL & CHEMICAL PROPERTIES 

------------------------------------------------------------------------------
PHYSICAL STATE: LIQUIC 
APPEARANCE: CLEAR, COLORLESS LIQUID 
GDOR: ODORLESS 
ODOR THRESHOLD: NOT APPLICABLE 
VAPOR PRESSURE: NOT AVAILABLE 
VAPOR DENSITY: NOT AVAILABLE 
SPECIFIC GRAVITY: APPRLX. 1 
BOILI~G PUINT (F): APPROX. 212$ 
~ELTING POINT (F): APPROX 32$ 

(REFER TO LAST PAGE FOR DISCLAIMER) 

EVAPORATION RATE: NOT AVAILABLE 

3~17C-115 PAGE: 2 

·~ PH: 7.00 (34170-115, 34170-139, 34170-166) 
6.86 (34170-186) 

SOLUBILITY IN hATEk: SOLUBLE 
OCTANuL/WATER PARTITION CuEFFICIE~T: NOT AVAILABLE 
PER CENT VOLATIL~ BY VOL (%): 99 
MCLECULAR WEIGHT: THIS PRODUCT IS A MIXTuRE 

------------------------------------------------------------------------------SECTION X STABILITY & REACTIVITY 

~-----------------------------------------------------------------------------CHEMICAL STABILITY: NORMALLY STABLE 
CC~DITIONS TO AVOID: HEAT 
MATERIALS TO AVOID: OXIDIZERS 
HAZARCOUS POLYMERIZATION: DOES NOT OCCUR 
HAZARCOUS DECOMPOSITION PRCDUCTS: NONE 



, 
------------------------------------------------------------------------------

SECTION XI TOXICOLOGICAL INFGRMATION 

EFFECTS OF ACUTE EXPOSuRE: NO INFORMATION AVAILABLE 
EFFECTS OF CHRONIC EXPOSURE: NO INFORMATIO~ AVAILAbLE 
LDSO: 65b MG/KG (ORAL-RAT) DOWICIDE A 
LCSO: NOT AVAILABLE 
IRRITANCY (DRAIZE TEST RESULTS): ~0 INFORMATION AVAILAtlLE 
CARCINOGE~ICITY: OO~ICIOE A IS LISTED AS A POSSIBLE CARCINOGEN 
TERATCGENICITY: NO INFORMATION AVAILABLE 
MUTAGENICITY: NO INFORMATION AVAILABLE 
REPRCDUCTIVE EFFECTS: NO INFORMATION AVAILAbLE 
SENSITIZATION TO PRODUCT: NO INFORMATION AVAILABLE 
TARGET ORGANS: NONE IDENTIFIED 
----------------------------------------------------~-------------------------

SECTIO~ XII DISPOSAL CONSIDERATIONS 
------------------------------------------------------------------------------
EPA ~ASTE NUMBER(S): THIS MATERIAL DOcS NOT HAVE AN EPA wASTE NU~bER. 
ALWAYS CONTACT A PERMITTED WASTE DIPOSER (TSD) TO ASSURE CCMPLIA~CE ~lTH ALL 
CURRE~T LOCAL, STATE AND FEDEKAL REGULATIO~S 
------------------------------------------------------------------------------

SECTION XIII TRANSPCRT INFORMATION 
------------------------------------------------------------------------------
DOT SHIPPING NAME: NOT REGULATtD 
DOT ~uMBER {UN): NOT REGULATEU 
PACKING GROUP: NOT REGULATED 
HAZARD CLASS: NOT REGULATED 
-------------------------------------------------------------·-----------------

SECTION XIV REGULATORY INFORMATIO~ 

-------------------------------------------------------------·---------------
TSCA INVENTORY {YES/NO): YES, THIS MATERIAL IS A MIXTURE.THE CAS NUMBERS OF ~~

COMPC~ENTS ARE LISTED ON THE TSCA INVENTGRY. 
~ ------------------------------------------------------------------------------· 

COMPONENT SARA EHS (302) 3AKA tHS TPQ (LES) CERCLA K~ (LBS) 

-------------------------------------------------------------·-----------------
WATER 
DOWICIDE A 
POTASSIUM DIHYCROGEN PHOSPHAT~ 

DI-SOCIUM HYDROGEN PHOSPHATE 
----------------------------------------------------------------~-------------
COMPGNENT OSHA FLOOR LIST SARA 313 CEMINIMIS (SARA 313)(%: 

--
(REFER TO LAST PAGt FOR DISCLAIMER) 34170-115 PAGE: 

-------------------------------------------------------------·-----------------
~ATER 

DO~ICIDE A 
POTASSIUM DI-HYDROGEN PHOSPHATt 
DI-SCCIUM HYDROGEN PHOSPHATE 



' ' I ----~------------------------------------------------------------------------
SECTION XV OTHER INFOR~ATIJ~ 

----~------------------------------------------------------------------------
NFPA HAZARD RATI~GS (C-4) 

HEALTH: 0 FLAMMABILITY: 0 

NFPA SPECIAL WARNINGS: NONE 
PREPARATION DATE: AUGUST 4t 1993 
REVISION HISTORY: AUGUST 4t 1993 

REACTIVITY: 0 

·· COMMENTS: NONE 

\~ 

PREPARED BY: TECHNICAL AFFAIRS DEPARTME~T, 8DH INC., 
TORONTO, ONTARIO, CANADA 
(41o) 255-8521 

THE STATEMENTS CONTAINED HEREIN ARE OFFERED FOR INFORMATIONAL PURPGSES ONLY 
AND ARE BASED UPON TECHNICAL DATA THAT BDH INC BELIEVES TO BE ACCURATE. 
IT IS INTENDED FOR USE ONLY BY PERSONS HAVING THE NECESSARY TECHNICAL SKILLS 
AND Al THEIR OWN DISCRETION AND RISK. SINCE CONDITIONS AND MANNER CF USE ARE 
OUTSIDE OUR CONTROL, WE MAKE NO wARRANTYtEXPRESS OR IMPLIED CF 
MERCHANTABILITYtFITNESS OR OTHERWISE. 

COPYRIGHT BDH, 1993 34170-115 
"ISSUED BY VWR ll/25/93" 

PAGE: 4 



ORION MATERIAL SAFETY DATA SHEET 
SHEET 1 OF 2 

. .. · 1 Orion Research Incorporated 

•

. .. .. THE SCHRAFFT CENTER 
29 MAIN STREET. BOSTON. MA 02129 USA 
ELEPHONE: 617-242·3900 

) 

1.0 

10.01 

NA 
VAPOR D '"'R•II 

AP ANCE AND ODOR 

CAS NO. 

144-55-8 

497-19-8 

62-38-L. 

None, non flammable 

UN 

None 

330010 12 89 

Safety Chemist 

OSHA PEL 

None None 

None 

Miscible 
ISUiYL ACETATE • 'l 

NA 

•

• Chem1ca1s whiCh are not c1ass1fied as hazardous 
- . per U.S. OSHA gu1de11nes (29CFR Pans 1915.2 

Llabli•ty•sexoresstyd•scta•medforanytossonntury Document No, 205488-001 Rev C 
ar~SJng out of me use of rh•s 1nrormaoon or ~r:e use 

or 1916.21 or lhe Massachusens Substance L1s1 
(105CMR670.000 Appendix A). woll not neeessanly 
be hSied on trus form even though one or more may 
be a constituent ol thiS prOduct. 

of any merenats aes•gnared. sale use of me ma~enats 
•s tne resoons•b•tity ol me user 

*NA = Not applicable/Not available 
'''* = Non Hazardous Comoonent 

*1:~: = F D & C Blue ~o. 1 :s on IARC Listing, 
:J~rnre-:J rn u s .:.. 

Corm ~ISDS-ii350 

http://VAPORDENStTYiAiR.il


· _lRION MATERIAL SAFETY DATA pH-Buffer, pH 10.0 

~HEET 2 OF 2 

'nODUCT NAME: 
Orion Application Solution 

oH 10.01 Buffer CATALOG NO.: 

7At11LITY: 
liSTABLE 0 STABLE ;it 

tlCOMPATIBILITY (WREJIII.LS TO AVOID! 

~AY OCCUR • ; WILL NOT OCCUR X 

OUTE(S) OF ENTRY: 

EALTH HAZARDS !ACUTE AHO D<AONICI 

CONDITIONS TO AVOID 

None 

VI. HEALTH HAZARD DATA 
INHALATION? 

No 
SKIN? 

Yes 

sit ion. 

INGESTION? 

Yes 

Acute: This solution is considered non-hazardous due to the low level of salts 

·------~p~r~e_s_e_n __ t~·--------------------------------------------------------------------~ 
Chronic: Possible irritation of skin upon prolonged exposure. 

ARCiNOGENICITY: NTP? 

Not found 
GNS.ANO SYMPTOMS OF EXPOSURE 

_Ir:ritation of skin 

EDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE 

CP.~J,d ___ ~_g_g_r_?v~te diseases of skin. 

~GENCY AND FIRST AID PROCEDURES 

IARC MONOGRAPHS? *** 
(annimal positive) 

OSHA REGULATED? 

Not found 

h off contact area with water. Give large amounts of water if in£ested. 

Consult physician. 

--· . >~~~:-~REC~UTIONS (SAFE HANDUNG AND USE) -· -- -· 

TEPS 10 BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED 

Clean uo and set aside for disnosal. 

ASTE DISPOSAL METHOD 

Consult federal s.tate and local laws for proper disposal. 

=IECAUTIONS TO BE TAKEN IN HANDLING AND STORING 
Suitable for any general handling and storage. (C0H0H00~) is regulated under 

~ ~ 

sections 302 and 304 of SARA TITLE III, RCRA No. P092. 
-rHER PRECAUTIONS 

liazardous Ratings: Scale (0-3) health 1 flammability 0. reactivity 0, 

Persistance 0 • . 
VIII. CONTROL MEASURES 

ESPIRATORY PROTECTION 1SPEC1FY rrn:o 

None 
ENTiLATION LOCAL EXHAUST SPECIAL 

No No 
MECHANICAL IOEHERALo OTHER 

No No 
.CTIV_E_G~LO_V_E~S--·--·----------~----------------~-E:.Y7.E~P~R~O~T~EC=T~IO~N~--------------------------__, 

. Yes 
·THER PROTeCTivE-CLOTHING OR EOUIPMENT _____________ ...J 

.. Safety G las s;:_e_:;....::_s ______________ --l 

No _______ ··----· __ . ·--··-
'OAK/HYGIENIC PRACTICES --·· ··--

No eating or drinking while workin~ with this oroduct. 

f ... (,~ 



, I· 

I MYRON L COMPANY 

, 6115 CORTE DEL CEDRO 

CARLSBAD, CA. 92009 

I 
MATERIAL SAFETY DATA SHEET 

ESSENTIALLY SIMILAR TO U.S. DEPT OF LABOR FORM OSHA-20 

I SECTION 1 NAME & PRODUCT 

I 
I 
I 

-

CHEMICAL NAME: BUFFERED CARBONATE SOLUTION 

TRADE NAME & SYNONYMS: 

FORMULA: 

PH REFERENCE BUFFER SOLUTION 
PH 10.0 

NazC03 & NaCO 

CATALOG NLIMBER (CAS#) 

497-19-8 
1310-73-2 

CHEMICAL F~~MIL Y: 

BUFFERED CARBONATE 
DILUTE SOLUTION 

SECTION 2 PHYSICAL DATA 

BOILING POINT, 760mm Hg (°C ) 100 

MELTING POINT (°C ) 

VAPOR PRESSURE@ 20°C <20TORR 

3 

VAPOR DENSITY (AIR= 1) 

PERCENT VOLATILES BY VOLUME >90 

SPECIFIC GRAVITY 

SOLUBILITY IN H20,% BY WT.@2d'C 

APPEARANCE AND ODOR 

CLEAR OR BLUE ODORLESS 
LIQUID 

EVAPORATION RATE 

SECTION 3 FIRE & EXPLOSION HAZARD DATA 

>1.0 

MISCIBLE 

1.0 

·---F-LA_S_H_P_O_IN_T_~ ____ ES_T_M_~ __ H_O_D_> ________ N_M ____ ~_F_LA_M_M_A_B_L_E_L_IM_IT_s ___ N_M ___ Ll·.·_L_el __ -~l __ u_e_l __ _ 

i EXTINGUISHING MEDIA NON-FLAMMABLE 

• SPECIAL HAZARDS & PROCEDURES N/A 

I UNUSUAL FIRE & EXPLOSION HAZARDS N/A 

SECTION 4 REACTIVITY DATA 

STABLE XX 

UNSTABLE 

I 

CONDITIONS TO AVOID N/A 

MATERIALS TO AVOID N/A 

()WATER ()ACIDS ()BASES ()OTHER 
SPECIFY 



, .\ 

bOH I~C. 

M A T E K I A L S A F E T Y 0 A T A S H E E T 

~-----------------------------------------------------------------------------
SECTION I CHEMICAL PRODUCT A~C CCMPA~Y IDENTIFICATION 

------------------------------------------------------------------------------
MAN~FACTURER: 

EO~ INC. IhFORMATIO~ PHO~E NO.: 4lb-255-8521 
350 EVANS AVENUE HCURS: MON. TO FRI. (0830 - 1630) 
TORONTO, ONTARIO CHEMTREC TRANSPCRTATION EMERGENCY CENTER 
CANADA, M8Z lK5 (CHEMTREC) 24-HOuR ••• l-BC0-424-9300 

PRODUCT NAME: BUFFER PH 10.00t oLUE 
CATALCG~E NUMBER($): 34170-133, 34170-151, 34170-160, 34110-178 
CHEMICAL NAME/CTHER NAME: BUFFER PH lO.OC, BLUE 
CHEMICAL FORMULA: H20t NA2C03t C37H35N2C6S2NAt NAHC03t C12H90 
CHEMICAL FAMILY: MIXTURE 

SECTION II COMPOSITION/INFCRMATION ON INGREDIENTS 

------------------------------------------------------------------------------
CHEMICAL NAME 

~ATER 

SODIU~ CARbONATE 
SODIUM BICARBONATE 
PATE~T bLUE A 
OCwiCIDE A 

CAS NO. 

?732-18-5 
497-19-d 
144-55-8 

3486-30-4 
lJZ-27-4 

OSHA PEL 

SECTION III HAZARDS IDENTIFICATION 

ACGIH TLV %(~/V) 

c.26 
c.21 

o.oc1 
c.os 

~-----------------------------------------------------------------------------

APPEARANCE: CLEAK, BLUE LIQUIDi ODORLESS 

•*****~~~****~••~************ EMERGENCY CVERVIcn ********************~•******* 
* HANDLE IN ACCORCANCE nlTH GOOD LABGRATCRY/ * 
* INDUSTRIAL HYGIENE A~D SAFETY PRACTICES * 
****************************************************************•~••********** 

PGTENTlAL HEALTH EFFECTS (ACUTE & ~HRCNIC) 

SYMPTCMS OF EXPOSURt: ~C INFORMATION AVAILAbLE 
MEDICAL CONDITION AGGRAVATED BY EXPGSUR~: ~UNE ICENTIFIEC 
ROUTES CF ENTRY: !~HALATION, INGESTION 
CARCINOGENICITY: DOwiCIDE A IS LISTED AS A PLSSIELE CARCINOGEN BY IARC 



SECTION 5 SPILL OR LEAK PROCEDURES AND DISPOSAL 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: 

CLEAN SPILL USING ABSORBENT MATERIALS USING SOAP AND WATER, AND THEN 
VENTILATE AREA 

WASTE DISPOSAL METHOD: NO SPECIAL INSTRUCTIONS 

NOTE: DISPOSE OF AU WASTES IN ACCORDANCE WITH FEDERAL,STATE & LOCAL REGULATIONS 

SECTION 6 HEALTH HAZARD DATA 

THRESHOLD LIMIT VALUE: NONE KNOWN 

EFFECTS OF OVEREXPOSURE: IRRITATING TO EYES & MUCOUS MEMBRANES, AND 
DIGESTIVE TRACT 

FIRST AID PROCEDURES: 
EYE CONTACT: FLUSH WITH WATER 
SKIN CONTACT: WASH WITH SOAP & WATER 
IF SWALLOWED: DRINK PLENTY OF WATER, DO NOT INDUCE VOMITING 

J • 

J 

] 
====S=E=C=T=IO=N=7======S=P=E=C=IA=L=P=R=O=T=E=CT=I=O=N=IN=F=O=R=M=A=T=IO=N====:============l 

VENTILATION, RESPIRATORY PROTECTION, PROTECTIVE CLOTHING, EYE PROTECT~ON 

SAFETY GLASSES, LATEX OR RUBBER GLOVES, AND STANDARD LAB CLOTHES 

'""1 , 
Ill 

SPECIAL HANDLING AND STORING PRECAUTIONS 1 ===============================-
SECTION 8 

STORE AT ROOM TEMPERATURE, 
. NORMAL USE DOES NOT GENERATE A HAZARDOUS SITUATION 

SECTION 9 HAZARDOUS INGREDIENTS 

(REFER TO SECTIONS 3 THROUGH B) 

CHEMICAL NAME CAS NUMBER 

N/A 

SECTION 10 OTHER INFORMATION 

, 
1 
1 , 
~1 

'"l 
1 



, 
------------------------------------------------------------------------------

SECTION VIII EXPGSURE CJ~TROLS/PERSC~AL PROTECTICN 
------------------------------------------------------------------------------
ENGINEERING CONTROLS: ENGINEERING AND/OR ADMINISTRATIVE CONTROLS SbOULC aE 
IMPLEMENTED TO REDUCE EXPOSURE. 

PERSONAL PROTeCTIVE EQUIPMENT 

GLCVES: NONE SPECIFIED 
RESPIRATORY PRCTECTION: NONE SPECIFIED 
EYE PROTECTION: SAFETY GLASSES 
CLOTHING: NO SPECIAL REQUIREMENTS 
------------------------------------------------------------------------------

SECTION IX PHYSICAL ~ CHEMICAL PROPERTIES 

------------------------------------------------------------------------------
PHYSICAL STATE: LI~UID 
APPEARANCE: CLEARt BLUe LICUID 
ODOR: ODORLESS 
ODOR THRESHOLD: NOT APPLICABLE 
VAPOR PRESSURE: NOT AVAILABLE 
VAPOR DENSITY: NOT AVAILABLE 
SPECIFIC GRAVITY: APPROX. l 
BOILING POINT (F): APPROX. 212$ 
MELTI~G POINT (F): APPROX. 320 

(REFER TO LAST PAGE FOR DISCLAIMER) 

EVAPORATIO~ RATE: NOT AVAILABLE 
PH: NCT AVAILABLE 
SOLUBILITY I~ hATER: SOLUBLE 
JCTA~CL/WATER PARTITIO~ COEFFICIE~T: NOT A~AILA~LE 
PER CENT VOLATILE BY VOL (%): 100 

34170-133 P~GE: 2 

~ MOLECULAR WEIGHT: THIS IS A MIXTURE 

3cCTION X STA51LITY & REACTIVITY 

CHEMICAL STABILITY: NORMALLY STA2L~ 
CONDITIONS TO AVOID: NONE IDENTIFIED 
MATERIALS TU AVOID: NJNE 
HAZARDOUS PuLYMcRILATlO~: DOES NOT OCCUk 
HAZARDOUS DECG~POSITION PRODUCTS: SOX 

SECTION XI TOAICOLOGIC~L INFCRMATION 

EFFECTS OF ACUTE EXPOSURE: NO INFORMATIC~ AVAILAeLE 
EFFECTS UF CHRONIC EXPOSURE: NO INFCRMATIC~ AVAILABLE 
LDSO: NOT AVAILABLE 
LCSC: NGT AVAILAbLE 
IRRITANCY (DRAllE TEST RESULTS): ~0 I~FCRMATICN AVAILAdlE 
CARCINOGENICITY: JG~ICIOE A IS LISTED A3 ~ PCSSicLE CARCINCGEN ay IARC 
TERATCGENICITY: NO INFORMATION AVAILABL~ 

MUTAGENICITY: NO INFG~MATION AVAILABLE 
REPRCOUCTIVi EFFECTS: NC INFCRMATIO~ AVAI~AbLE 
SENSITIZATION TU PRODUCT: NO INFJRMATIO~ ~VAILAcLE 
TARGET ORGA~S: NO~E IOcNTIFIED 



-------------------------------------------------------------·-----------------'SECTION IV FIRST AID MEASURES 

-------------------------------------------------------------·-----------------EYE: IN CASE GF EYE CONTACT, FLUSH hiTH PLENTY OF ~ATER FCR AT LEAST 
MINUTES WHILE HOLDING THE EYELIDS OPEN. HAVE EYES EXAMINED BY 
MEDICAL PERSONNEL. 

SKIN: IN CASE CF SKIN CONTACT, WASH ~ITH SCAP AND ~ATER. GET MEDICAL 
ATTENTION IF IRRITATION DEVELOPS OR PERSISTS. 

INGESTION: IF SWALLO~ED, DO NOT INDUCE VOMITING. GIVE VICTIM A GLASS CF WATER 
OR MILK. CALL A PHYSICIAN IMMECIATELY. NEVER GIVE ANYTHING BY MOUT~ 

(REFER TO LAST PAGE FOR DISCLAIMER) 34170-133 PAGE: 1 

TG AN UNCONSCIOUS PERSON. 

INHALATION: IF INHALEDt REMOVE TO FRESH AIR. 

-------------------------------------------------------------·-----------------
SECTION V FIRE FIGHTING MEASLRES 

-------------------------------------------------------------·---------------~-FLAMMABILITY CLASSIFICATION: NONCOMBUSTIBLE 
EXTINGUISHING MEDIA: USE AN EXTINGUISHER APPROPRIATE TO THE SURRCUNDING 
MATERIAL THAT IS BURNING. 
FLASH POINT(F)/METHOD: NOT APPLICAdLE 
FIRE & EXPLOSION HAZARD: NONE IDE~TIFIED 
UPPER FLAMMABLE LIMIT (%): NOT APPLICABLE 
LOWER FLAMMABLE LIMIT (%): NOT APPLICABLE 
AUTOIGNITION TEMPERATURE: NOT APPLICABLE 
FIREFIGHTING PROCEDURES: FIREFIGHTERS SHOULD wEAR A SELF CGNTAINED BREAThiNG 
APPARATUS. 
HAZARCOUS COMBUSTION PRODUCTS: SOX, NOXt COX 

• SENSITIVITY TO STATIC DISCHAR,E: NO 
SENSITIVITY TO MECHANICAL IMPACT: NO 

SECTION VI ACCIDENTAL RELeASE MEASURES 

LEAK GR SPILL CLEANUP: .EVACUATE THE AREA OF ALL UNNECESSARY PERSCN~EL. WEAR 
SUITA6L~ PROTECTIVE EQUIPMENT LISTED IN EXPOSURE CONTROLS/PERSONAL PROTECTION. 
CONTAIN THE RELEASE AND ELIMINATE IT'S SOURCE, 
IF THIS CAN dE DONE WITHOUT RISK. 

TAKE UP AND CONTAINERIZE FOR PRCPER DISPOSAL AS DESCRidED UNDER DISPOSAL. 
COMPLY ~lTH FEDERALt STATEt AND LOCAL REGULATIONS ON REPCRTING-RELEASES. REFER 
TG REGULATORY INFORMATION FOR REPORTABLE ~UANTITY AND OTHER REGULATORY DATA. 

-------------------------------------------------------------·----------------~ SECTION VII HANDLING & STORAGE 

-------------------------------------------------------------·-----------------
hANDLING & STORAGE: STORE IN A COOL, DRY , ~~LL VENTILATED AREA. 



l 
------------------------------------------------------------------------------

HEALTH: 0 

SECTION XV OTHER lNFORMATIGN 

NFPA HAZARD RATI~GS {0-~) 

FLAMMAbiLITY: C 

NFPA SPECIAL WAR~INGS: NONE 
PREPARATION DATE: AUGUST 24t 1~93 

REVISION HISTORY: AUGUST 24t 1993 
COMMENTS: NONE 
PREPARED BY: TECHNICAL AFFAIRS DEPARTME~T, BDH INC., 

TORONTO, UNTARIO, CANADA 
(4lo) 255-8521 

REACTIVITY: 0 

THE STATEMENTS CONTAINED HEREIN ARE OFFEREC FOR lNFORMATIO~AL PURPOSES ONLY 
AND ARE dASED UPON TECHNICAL DATA THAT BDH INC BELIEVES TO BE ACCURATE. 
IT IS INTENDED FOR USE ONLY BY PERSONS hAVING ThE NECESSAR~ TECHNICAL SKILLS 
AND AT THEIR OWN DISCRETION AND RISK. SINC~ CONDITIO~$ A~D MANNER GF USE ARE 
OUTSIDE OUR CONTROL, WE MAKE NO WARRANTYtEXPRESS OR IMPLIED OF 
MERCHANTABILITY,FITNESS OR OTHERWISE. 

COP~RIGHT BUHt 1993 34170-133 PAGE: 

11 ISSUE:O i::lY V~R ll/2.5/93" 



' ------------------------------------------------------------------------~----
SECTIOI~ XII DISPOSAL CG/\SlDEi<ATlONS 

------------------------------------------------------------------------------
EPA ~ASTE NUMBER($): MATERIAL DOES NOT hAVE AN EFA WASTE NUMBER ANC IS NCT , 
LISTED WASTE, hOWEVER CONSULTATION WITH A PERMITTED WASTE CISPCSAL SITE (TSL. 
SHOULD BE ACCOMPLISHED. 
AL~AYS CONTACT A PERMITTED WASTE DIPOSER (TSD) TC ASSURE COMPLIANCE WITH ALL 
CURRENT LOCAL, STATE AND FEDERAL REGULATIO~S 

-------------------------------------------------------------·-----------------SECTION XIII TRANSPCRT INFORMATION 

------------------------------------------------------------------------------
DOT SHIPPING NAME: NOT REGULATED 
DGT /\UMBER (UN): NOT REGULATED 
PACKING GROUP: NOT REGULATED 
hAZARD CLASS: NOT REGULATED 

------------------------------------------------------------------------------
SECTION XIV REGULATORY INFORMATION 

TSCA INVENTORY (YES/NO): VESt THIS MATERIAL IS A MIXTURE. THf: CAS NUMBERS OF 
ALL CCMPONENTS ARE LISTED ON THE TSCA INVENTORY. 

COMPONENT 

SODiuM CARBONATE 
SODIUM biCARBONATE 
DOWICIDE A 
PATENT BLUE: A 
WATER 

SARA EHS (302) 

(REFER TC LAST PAGE FOR DISCLAIMER) 

SARA EHS TPQ (LBS) CERCLA R' (LBS) 

3417C-l33 PAGE: 

------------------------------------------------------------------------------
Iii! COMPOI'.ENT OSHA FLOOR LIST SARA 313 CEMINIMIS (SARA 313)(%) 

------------------------------------------------------------------------------
SODIUM CARbONATE 
SGDIUM BICARBONATE 
DOriiCIDE A 
PATENT BLUE A 
WATER 



'\ 
! 

No. 355 Phenol ll/90 

Section 6. Health Hazard Data continued 
Phenol ingestion can cause gangrene and corrosion of lips, m?ulh, throat, esophagu~. and. s~omach if !l?t propcr_ly dccontaminate_d (see First Aid). 
Although not immediately painful, skm contact can cau~e scnou~ burns and syst.erruc ~OXICJtr. In add! lion to sldn bums and resprratory tract 
irrit.ation, systemic absorptiOn may cause pallor, anore.x1a (appeute_loss),_oausca, v~rruung! diarrhea, ~eakn~ss, muscle aches, d<l.fkened unne, 
headache tinnitus (ringing in ears) sweatmg convulsions, cyanoSIS (blu1sh colorat1on of lips and/or fmgerups), shock, unconsciOusness, 
:-espiratory failure, and death. After ingestion, major percutaneous (sldn), or inhalation exposures, collapse and death can be rapid. Ingestion can 1 · · ff ti li uth throat, esopha~us and stomach Eye contact can cause severe corros1ve damage to cause severe ussue corros1on or g~e a ec ng ps, mo , , . 
the eye (conjunctival edema, come opacification, and hypesthesia) and fl?SSi le blind_n~ss. . . . . 
Chronic Effei:ts: Chronic phenol poisoning is rarely reported. Symptoms mclude vonuUng, d1fficulZ swallowu:~g. d1anh~. appetite loss, 
headache, fainting, dizziness, darkened urine, and mental disturbances. Chronic exposure can cau~e eath ~rom hver and. k1dney _damage .. 
Repeated skin contact with phenol or phenol-bearing products can result in dermautis with dark p1gmentat1on (ochronoSIS) of skm and wh1tes of 
vzes (sclerae). 

RST tJD . 
Eves: Gently lift th~ eyelids and flush immediately and rontinuous!y with flooding amot~"!S of water for at least 15 min. Cons\!lt a physician im-
mediately. 
Skln: Speedy action is critical. Flood exposed area with water and auick..ly remove contaminated clothing. As soon as possible, repeatedly spray 
or swab with the decontaminating agent polyethyleneglycol-300 (PEG). Immerse extremities in PEG. Rescue ~ersonnel shou~d Plrote.ct themsel~es 
from skin contact with phenol. Do not use greases, powders, or ointments to treat phenol bums. Ne.ve.r delay p enol removal if EGIS not read1ly 
available. Use soap and water instead. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. . . 
Ingestion: Spud is e.sse.nJial in the tre.alment of oral poisoning. Immediately consult a physician and poison center. Never ~1ve ~nythmg by 
mouth to an unconscious or convulsing person. Adnunister to that conscious ~erson 15 to 30 cc castor oil or another vegeta le 01!, and be 
prepared to induce vomiting upon a physician's advice. Vegetable oils slow p enol absorption and reduce local damage. 
Arter first aid, get a~roprlate In-plant, paramedic, or community med1cal suVcort. · . 
Note to Ph?!slclans: reat ingestion with gastric lavage using 40% aqueous Bacto- elltone, milk, or water unt~henolic odor is ~liminated. Then 
give 15 to 0 cc castor or vegetable oil Debride necrotic skin. Monitor vital signs, flu1d status, electrolytes, BU , renal and hepat1c funcuon, and 
electrocardiogram. Manage sedation, seizures, renal failure, and fluid electrolyte imbalances symptomatically as indicated. 

Section 7. Spill, Leak, andJ)isposal Procedures 
SpUVLeak: Notify safety personnel, evacuate all unnecessary personnel, remove all heat and ignition sources, and provide maximum explosion-
proof ventilation. Cleanup personnel should t'f"Otect aXainst vapor inhalation and skin and eye contact with a self-contained breathing J'paratus 
and full personal protective clothing and ~u1bment bsorb small spills with some noncombustible inert material and place in a clos metal 
container for disposal. Dike larfe spills an a ow material to cool and solidify. Using nonsparking tools, shovel solid into steel containers for 
disposal. Thoroughly flush spil area with water, use caustic soda solution for neutralization, and collect flushin~s and wash water for disposal. Do 
not allow phenol to enter sewers, watersheds, or waterways. Follow applicable OSHA regulations (29 CFR 191 .120). Notify proper authorities 
includin" the National Response Center (80~24-8802). 
Disposaf: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Usted as a RCRA Hazardous Waste (40 CFR 261.33) 
Listed as a CERCLA Hazardous Substance• (40 CFR 302.4): Reportable Quantity (RQ), 1000 lb (454kg) [• per Clean Water Act, Sec. 3ll(b)(4), 

Sec. 307(a), and ~er RCRA, Sec. 3001] 
Listed as a SARA xtremely Hazardous Substance (40 CFR 355): RQ, 1000 lb; Threshold Planning Quantity (TPQ), 500110,000 lb 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Coot;uninant (29 CFR 1910.1000, Table Z-1-A) 

Section 8. Special Protection Data 
Goggles: Wear protective eyerlasses or chemical safety goggles, per OSHA eye· and face-protection regulations (29 CFR 1910.133). 
Respirator: Seek f{ofessiona advice prior to respirator selection and use. Follow OSHA remirator regulations (29 CFR 1910.134) and, if oeces-
sary, wear a NIOS -ap~rovc!d re5t~irator. Where potential exists for exposures near or over 1 mglm', use a MSHA/NIOSH-approved full 
facepiece respirator WI an organ1c vapor cartridge/canister and dusUmist prefllter. Increased protection is obtained from full facepiece powered-
air purifying respirators. For emergency or nonroutine ~erations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! .4ir· 
purifyinwespirazors do not protect wor/c.ers in o:ry!e.n e.f~eienl almosphere.s. 
Other: ear impervious gloves, boots, aprons, an gauntlets to prevent skin contact. ACGIH recommends neoprene or butyl rubber as good-to-
excellent protective matenals. 
Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL and ACGIH TLV 
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controllin~ it at its sourceY01l 
Sarety Stations: Malee available in the work area emergency eyewash stations, safety/quick-drench showers, and washmg facilities. 
Contaminated Equipment: Never wear cont.act lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material fromJcour shoes and equipment. Launder contaminated clothing before wearing. · · 
Comr:nents:. ever ea.t. drink, or st;noke in w~rk areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, usmg the toilet, or applymg cosmeucs. 

Section 9. Specinl Precautions and Comments 
Storage Requirement:.. Stcre in closed containers in a cool, dry. well-ventilated area away from heated surtaces, open name, ano 1gnition 
sources. Outside or detached storage is preferred. Protect contal.Oers from physical damage. 
Engln~e:-lng Controls: Enclose all oper:~tions, eliminating all possible phenol exposure routes. Educate workers about phenol's hazards and 
potential dail~ers. Use only with appropriate personal !rotective gear and adequate ventilation. Institute a respiratory protection pro~am that 
mcludes regu ar training, maintenance, indt:tion, an evaluation. Provide local exhaust ventilation at the site of chemical release. actice good 
Kirsonal 'ggiene and housekeeping proce ures. 

~dlcal urvelUance: Provide preplacement or periodic medical examinations that emphasize central nervous system (CNS), hepatic, renal, and 
skin. Tests should include BUN, creatinine, LFrs, and urinalysis. Phenol can be detected in urine in free or conjugated forms. The ACGIH 
biological exposure index (BEl) is 250 mg total phenoVg creatinine or 15 mgthr. -

j Tr~nsport:~tion D:~ta (49 CFR li2.!0l, .102) 
DOT Sl;lpplng ~a me: Phenol i:\-10 Shipping :Same: Phenol 
DOT Hazard Class: Poison B IMO Hazard Class: 6.1 
ID No.: UN1671 ID No.: UN1671 
DOT Label: Poison IMO Label: Poison 
DOT Packaging Exceptions: 173.364 IMDG Packaging Group: II 
DOT Packaging Requirements: 173.369 

~?f4~oU«Iioll References: 1, 2-12, 15, 19, 23, 24, 26, 31, 34, 37, 38, 59, 73, 79, 84, 85, 89, 100, 101, 103, 124, 126, 127, 132, 133, i36, 138-140, 143, 146, 

Prepared by: MJ Allison, BS; Industrial Hygiene Rnlew: DJ Wilson, CIH; Medical Review: MJ Upfal. MD. MPH; Edited by: JR Stuart, MS ~· 
Cclp)riabc c 1990 by Ocnium l'ubliJbilll Corporob<>D. Ali'/ CODm>on:ill ... "'r<pmiD<tiOII Wilbolulllc l"'blisbor"• p<m~~»ico ilprobibil<cl. Jud,.., .. u 10 lbo Willb~lly "' illfotmldCII bcrciD ror !he pon:la>a'l ~ 
1R 'DCCCSI&ril~ em pwc:hua"s rapc:mslbiliry. Altboo&b reuooable care hal becu ll.tcu i.a lbc pRpul~Lioa o( au'b in! ormation. Cm.au.m P\iblishinl Corporatioo elttDdJ ao wvnnlics, makn oo rcprc~~:nu.tiom, Uld ••~es 
DO tapardilriluy u fD file IC.C:Dncy or wit~bility of mc.h infamac:iaD for application to Cbc pu:r~t inl.coded ~ Cl' for comequcncet of 1lJ usc. 
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Phenol 
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Section 1. Material Identification 
Phenol (C,~..s~H) Descrlpt~on: One of many aromatic compounds in coal tar. Made by alkylating benzene with propyl
ene the.n ox~wng the resulting. cumene to produce phenol and acetone. Used as a feedstock in manufacturing various 
phenoli~ res1ns, _caprolactu~ _blS-phen~l-A, ~d other ch~micals and drugs; a disinfectant; a fuel-oil sludge inhibitor; a 
~agC!lt ~ chem.1cal analysiS;'? produc10g or ~ufactur:mg a large variety of aromatic compounds including fertilizers, 
illummaung gas! coke, exploSives, lampblack, p31nts, pamt removers, asbestos goods, wood preservatives, textiles, 
pe7fur.1es, b~~'':C· rubber, and other pl_asti~; in ~ed~cal and industrial organic compounds and dyes; and in germicid:1.l 
p31nts and slimicu!es. Phenol has been 1dentified m c~garette smoke and automobile exhaust. 
Other Designations: CAS No. 0108-95-2, carbolic acid, hydroxybenzene, monohydroxy benzene oxybenzene phenic 
acid, phenyl alcohol, phenyl hydroxide. ' ' 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemica/week Buyers' Guider"> for a suppliers list. 

R 
I 
s 
K 
• Skin 
absorption 

Cauti~ns: Phenol ~as a ~ed corrosiv~ effect o~ any tissue. Ey~ contact I?ay cause severe damage and blindnus. Its primary entry 
route lS through skin absorptzotL SystemJc absorption may cause liver and kidney damage, convulsions (seizures), or deal h. 

S~ti()Jj':2~ :'Jtigtedierits<and Occupatiollal. Exposure Limits -
Phenol, ca 1~ 

1989 OSHA PEL (SkiD) 1990·91 ACGlli TLV (Skin) 1988 NIOSH REL 1985-86 Toxicity Data• 

3.) 
NFPA 

~ 
HMIS 
H 3 
F 2 
R 0 
PPGt 
t Sec. S 

8-hr1WA: S ppm, 19 mglm' 1WA: S ppm, 19 mglm' 

1987 IDLH Level 
250J'Pm 

1W A: 5 ppm, 19 mglm' 
Ceiling: 15.6 ppm, 60 mglm' 

Mammal, inhalation, LC : 74 mglm' 
Rat, oral, LD : 317 mg/fOg; toxic effects include 1 

behavorial ~;mges (convulsions or effect on 
seizure thresbJld) I 

Rabbit, eye, TCt.o: 5 mg produces severe 
irritation • See NIOSH, KTECS (5n32SOOO), for additional irritative, mutalive, reproductive, 1 

tumorigenic, and toxicity data. 

·~:!i:r~!~;·~~~~i~ll~~!~6:~{~6o ~~g·'.::: : ~apor Density (Air= 1): 3.24 SpeclfkGravltyOO 'C/4"C): 1.0576 . I 
Melting Point: 109.4 "F (43 "C) pH: 6 (aqueous solution) Water Solub11Ity: 1 g dissolves in about 15 mJ Hp r 
Vapor Pressure: 0.3513 mm Hg at 77 •p (25 "C) Molecular Weight: 94.11 VIscosity: 12.7 centipoise at 64.9 "F (18.3 "C) I 
Appearance and Odor: White crystalline solid with a characteristic sharp medicinal sweet, tangy odor detectable above 0.05 ppm. Phenol tums ~
pink or red if it contains impurities or is exposed to heat or light. 

(--") t-s=. ec~ti.::();.;.:Il~4-'/~':F:-::-.i~re~.a==n:-"':d-::::··~E:::::-"~p_Ios.;..;:,· ·.~io.;,.;.:ll"T"'D~a~t~a:~· ··~· -=--;,._;.-=-=-=-==-::=~,.,.,..-~~~--.:....;,~___;,.,_.._;_.;___;,._;._ 
Flash Point: 175 •p (19 "C), CC I Autolgnltlon Temperature: 1319 "F (715 "C) I LEL: 1.790 v/v I UEL: 8.6% v/v 

L 

Extinguishing Media: Use water spray, carbon dioxide, dry chemical, or alcohol-type foam to extinguish fires in•,olving phenol. Do not use a I 
solid stream of water since the stream scallcr's and spreads fzre. Use water spray to cool fire-exposed tanks/containers. 
Unusual Fire or Explosion Hazards: Phenol presents a moderate fire hazard when exposed to heat, flame, or oxidizers. When heated, it emits 
toxic fumes and vapors that form explosive mixtures with air. Air mixtures containing 3 to 10% phenol are explosive. Solid phenol bums with dif- , 
ficulty, giving off heavy smoke. I 
Special Fire-fighting Procedures: Since fll'C may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode and full protective clothing. Be aware of runoff from fire control methods. Water 
containing phenol can cause severe chemical bums. Do not release to sewers or waterways. 

Stabllity/Polymerizatlon: Phenol is stable at room temperature in closed containers under normal storage and handling copditions. Hazardous 
polymerization cannot occur. • 
Chemical Incompatlbllltles: In general, phenol is incompatible with strong oxidizing agents and halogens. It coagulates colodion and proteins. A 
potentially explosive reaction occurs with formaldehyde, peroxydisulfuric acid, peroxymonosulfuric acid, sodium nitrite+ heat, and aluminum 
chloride+ nitromethane (at 110 "C/100 bar). A violent reaction occurs with butadiene, sodium nitrite+ trifluoroacetic-tcid, and aluminum 
chloride+ nitrobenzene at 248 "F (120 "C). Combining phenol with mineral oxidizing acids results in flre; with acetaldehyde results in violent 
condensation; with isocyanates results in heat generation and violent polymerization, with calcium hypochlorite rc:sults in an exothermic reaction 
producing toxic fumes which may ignite; and with nitrides results in heat :L,d flammable gas gen:ration. Hot phec1ol is corrosive to many metals, 

1 
includiL~~ a~11minum, lead, magnesium, ar.d zinc. Reaction with these materials causes phenol to discolor. 
Conditions to Avoid: Avoid heating phenol above 122 •p (90 "C). 
Hazardous Prodc::ts or Decomposition: Thermal oxidative decomposition of phenol can produce oxides of carbon and water. 

Carclnogenldty: The NTP IARC and OSHA do not list phenol as a carcinogen. Although no specific evidence ,of human cancer exists, its I 
carcinogenicity to mice cm.Phasiz.e; the need for p~auti~n when ~andling_ this materi~ Ph~ol ~so causes hu~. mutations (genetic changes). 
Summary or Risks: Phenol is a general protoplasmJc polSOn that lS corros1ve to any livmg tissue 1t contacts. TolUClty most likely results from 
~crmal (sk:in) contact or ingestion. Skin absorption ~urs readily ~th a rapid onset of sympto~ or de~ath (~~th!n ~0 min to sev~al hours).~' ~. 
~outzct with eyes may cause severe damage ar<J blindness. Ingestion of I g may be fatal. Although pt:-:nolls untating to the res:::n:':!tory .1!:1-~ - ~e 
to its low volatility a.:1d good warning propcr..;:.:s, inhalation is typ~cally les~ of a con?em. Chronic toXIC effects It'! uocommon, but may mcl~:.Je 
digestive disturbances, neurological disorders, skin rash (dermautis), and liv~ and ki~ney d~e. . . . . . 
Medical Conditions Aggravated by Long-Term Exposure: Individuals "'?th chronic respua.tory diSorders, pre-eXlSUng skin disorders, 
convulsive disorders, or kidney or liver abnormalities may be at increased nsk from phenol exposure. 
Target Organs: Uver, kidneys, nervous system, and skin. 
Primary Entry Routes: Skin absorption, eye contact, ingestion, and inhalation. . . . . . 
Acute Effects: Skin contact results in white, wrinkled discoloration, followed by a severe bum or systemJc polSomng 1f removed Improperly. 

Coniinue on naJ page 
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No. 718 Portland Cement 8190 

Section 6~ ···Health· Hazard ·Data 
CarciDogenJc::fd::~e NfP IARC, and OSHA do not list portland cement as a carcinogen. . 
Summary or : PortJmid cement is an~ d~t and skiD, ey~ and ~us ~brane ifi:itant.Its ~iple bealtJ:l baz.llrd-'IVlth the 
addition of water-occurs when it forms alkaline, abrasive, bygroscop1c (moiStUre-absotbmg) c:alcnun hydroxide (slaked lime). ~ c:emcD1 alone 
does not cause an alkaline bum. Some individuals appear to tolerate brief skin contact with wet cement, but others develop cxteDSJVe skin bums. 
Repeated and prolonged skin contact can cause dermatitis including ~ c!Jrness. f~, eczematous rashes, and dystrophy of nails. Allergic 
dermatitis may result from the presence of heavy metals such as chrom1um m the IDl.Xture. In one study, 15 of 95 cement wOrkers reported 
dermatitis of the hmds. 0 

Medk:al Coodidoas Aggravated by Loag-Term Exposure: Individuals with chronic respiratory disotdcn or skin diseases should minjnriv: 
inhalation and skin contact 
Target Orgus: Respiratory system. ilin, eyes. 
Prtmary Kntry Routes: IDhalation, ingestion, skiD contact. 
Acute Elrec:ts: Inhalation symptoms include eye, nose, 8Dd upper respiratory tract iiritation, cough, expectoration, shor1Dess of ~math, and 
wheezing. Eye contact (~lashes) cause bumillg and possible C:Omeal. edema. Direct contact with wet cement may result ill extensive skin bums 
with dermal necrosis. Wi.lhiD 12 to 48 hr after 1- to 6-br eJg>Osures, first, second, and third degree bums may occur. There may be no obvious pain 
at the time of exposure. Ingestion of the powder or liquid form causes esophagus and stomacli bums. 
ChroaJc Elrects: Chronic bronchitis and chronic dermatitis may result frOm chrOD.ic exposure. There are reports of x-ray cbaDges wi1hoa1 
symptoms ill cement wmters exposed to portland cement Other studies showing x-ray c~es with pulmonary symptoms are noll::d ill worka's 
exposed primarily to the silic:a-<:OD.taining products ill portland cement The contact dermatitJ.s it causes may clear up only after a prolonged time 
after the exposures end. 
FIRST AID 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Consult a physician im!!Y'Aiately. 
Sldn: Quietly remove contamm•ted clothing. Rinse with flooding amounts of water for at least 15 mill. Rinsing the exposed area with dextrose 
water may slow the hardening process. For reddened or blistctcd skin, consult a P.!Z:,ian. Wash affected area with soap and water. Treat acute 
dermal reactions to wet cement as you would lye bums. Consul=a hysician imm · ly. 
Inhalation: Remove exposed person to fresh air and supyort · as needed. 
Ingestion: Never give anything by mouth to an unconsciOUS or con ° penon. If ingested, have that corucioJLS person drink 4 to 8 oz. of milk 
or water. Consult a physician irmnMiately. 
After first aid, get appropriate In-plant, paramedic, or community medical support. 
Physldan's Note: Ingestion of ~,:=unts of cement is unlikely. However, to prevent ~xposing the esophagus and stomach, do not induce 
emesis or llCrlorm gastric lavage. 

0 

ate dilution may prevent esop~eal bums. For severe esophageal bums, consider ~hagoscopy within 
the first 24 hr. Neut:ralizati.on with acidic agents is not advised because of increased risks of exothermic l!ums. Water-mineral oil soaks may lid ill 
removing hardened cement from the skin. Dried on cement is extremely difficult to remove; surgical debridement and even skin grafting may be 
necessary. Consult an opthalmologist for ocular bums. Consider topical mydriatic-cycloplegics to guard against development of posterior 
synechiae and ciliary spasm. 

Spill/Leak: Notify safety peiSOllD.el of spillml provide adequate ventilation. Cleanup persotmel should protect against dust inhalation and direct 
contact with wet c:emenl Avoid creating aiibome dust conditions. Cleanup methods such as vacuuming (with an appropriate filter) or wet 
mopping minimizes dust dispersion. Carefully scoop spilled dry material into a suitable container (with a secure lid) for disposal or reclamation. 
Follow applicable OSHA regulations (29 CFR 1910.120). 
Disposal: Contact your supplier or a liccnsed contrlletor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA DeslguatJoDS OSHA Des.lglladoas 
RCRA Hazardous Waste (40 CFR 261.33): Not listed Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 
CERCLA Hazardous Substance (40 CFR 302.4): Not listed 
SARA Extremely Hazardous SubstaDce (40 CFR 355): Not listed 
SARA Toxic Chemical (40 CFR 372.65): Not listed 

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection rcgulations.(29 CFR 1910.133). 
Respirator: Seek professional advice prior to respirator selection and usc. Follow OSHA respirator regulations (29 CFR 1910.134) and. if neces
sary, wear a NIOSH-approved respirator. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an 
SCBA. Warning! Air-purifying rupirasors do not protut workers in oxygm-dqicient atmosphues. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact 
Ventilation: Provide genc:ralmd local ventilation systeJ:DS to maintain airborne concenlrations below the OSHA PELs 8Dd ACGIH n. V (Sec. 2). 
Local exhaust ventilation is prefcired sinc:c it prevents contaminant dispersion into the work area by controlliDg it at its soun:c.CI~ 
Safety Statioas: Make available ill the work area emergency eyewash stations, safety/quick-drench showers, and wasbillg facilliics. 
Contaminated Equipment: Never wear contact lenses in the wcn:t area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment. Launder coD1amillated clothing before wearing. 
Comments: Never eat, drink, or smoke ill work areas. Practice good personal hygiene after using this material, especially before eating, drinking. 
smoking, using the toilet, or applying cosmetics. 

Section9~iSpeaal Precautions arid Comments·· 
Storage Requirements: Store ill tightly closed containers in a cool, dry, well-ventilated area. Protect containers from physical damage. 
Engineering Controls: Avoid dust inhalation and direct contact with skin and eyes. Wear gloves, impervious boots, and otber protective gear 
when pouring cement. Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaluation. Differen
tiate between cement 8Dd concrete usage and the degree of hazard. Practice good penonai hygiene 8Dd housekeeping procedures. 
Other Precautions: Provide preplacement and annual physical examinations with emphasis on the respiratory tract, eyes, and skin. A wid 
exposing individuals sensitive to hexachromium salts. Adding iron to cements reduces chromium levels. 
Transportation Data (49 CFR 172..101, .102): Not listed 
MSDS ColJ«tiOft Refermces: 26, 38, 73, 88, 89, 100, 101, 103, 126, 127, 132, 133, 134, 136, 138, 143 
Prepared by: MJ Allison, BS; lodustrial Byglme Review: D1 W'IISOII, OH; Medical Review: W Silverman, MD; Edited by: JR Stuart, MS 3 

~ 0!990byGmillml'llhtilbinl~ Arl1 ~ -ot~-lbepllb!Ua'ap<ZIIIIiaiXmilpnbil>lll:d.h4pocasaal01110 ~ ofiii!CDEii:D-!otb:,_-o~ 
ore .,...,.,.,.;)y lbc parcllaa'a rapcmilnlil)'o Al-lh reucaallle e1re bllbeezl ra1t011 ill lbc propomioa cl 10th ill!..__, Ocailm l'labliobiq CarpcnDoa r::ua111a 110--. -11>rqa - -
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l,ortland Cement 

Portlud Celllellt (<1111 quartz) DtscriptloD: Tricalcium silic:ale (3CaOoSiO:a> aDd d.icalcium lilicate (2C.O.Si0,! are R 0 
portlaDd c:cmcnt's esscatial CODStibleDts. aloug wilh varying amounts of alumina, tricalcium alummatc, IDd iroD oble u I 2 
tea'lcalcium alummofmale. Small amounts of magnesia, IOd.ium, potassium, IDd sulfur are also present Chromium may s 3 
be preseut in lbe fiDished c:emcut liDc::e tbe kiJD's n:fractory liniag IDd the steel balls used iD tbe fiDisb-millil!g operations K o 
are possible IOUR:CI. To improve 8dbelioo, 11rtngth.IDd flexibilily, c:c:ment may be modified with various plastic Utc.xcs. 
Porl1md cement is used as a biDding ageDt iD CODCrdC (a mix1m'e of c:cmcnt, gravel, md amd) IDd mortar. Concn:te is 
cement d.ilulcd with lS~ ADd or other come particles, IDd approx:imltcly 3.75~ c:alciDm oxide. 
Otber DeslpatJobs: CAS No. 65997-15-1, byd:rauJjc cemeut, poJtlaDd c:cmalt silicate. 
Manafactarer: CoDtact your supplier or distributor. Consult the latest Cltemicalwed B.,ers' Guidlfl'l for a SUJ'Pliers list 

Calltlobs: Portland cement's primary dlznger i.r its aJJraJinily. Calcium hydroxide, au albliDc, abrasive, IDd hygrosa:~pic (moisturc
absorbiag) material, forms when water is added to dry cement Acute coniQct with wet Cl!me1ll may c~ atmsive blln&S; 
clrronk e:tpOSIITe may letJd to tknnatiti.s. Severe tissue damage may result if the cement hardens. 

HMIS 
H 2 
F 0 
R 1 
P.PG• 
•Sec..s 
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Port1.md ccmcm. ca 100% 
Average Composition of Portland Cement 

CaO (caJciam oxide} 
Si02 (silicon dioxide) 
Alp, (aluminum oxkle) 
FezO, [iron (ID} oxide] 
MgO (magnesium oxide) 
Alkali Oxides 
so, (sulfur trioxide) 

'h 
64.D 
21.0 
5.8 
2.9 
25 
1.4 
1.7 

1989 OSHA PELs 1989-90 ACGm TL V 1988 NIOSH REL 
8-hr TWA: 10 mgtm' (total dust) TI..V-TW A: 10 mgtm' nuisance dust None cstabllihed 

8-hr TWA: S mgtm' (respirable fraction) 

• Moairor NIOSH, KlECS (VVPmOOOO), for future da!a. 

1.985-86 ToDclty Data• 
None listed 

Vapor Pnsiun:: Approximately 0 mm pH: 12 (wet cement)• Water Solubility: lnsctluble 

Appearuce aDd Odor: Odorless, gray powder with <1 'A> crystalline silica. 

• Cemeul'allbliJiity varies from batch 10 baU:h, clepeDdiag OD the excessive calcium oxides the IIWIUf'~ uses. ~ 

$e¢tic:tij::~::::::Jmf~iilj~::~~::J>.a,n(· :.·•:ii·~~~:(;.}':··~( ..• :n. , •... -,:: , .· ,.,_., :. •••:tm,;• -•-:•&: .:.i?-.U ~:: •. :::•./ :::..:.::,, ::~ .;..,. . · • • ;::•.%:; ., .. . . -:.:,. :.,, .::-~.::•.:u-s···•m:•. . •/ 
~ p~~t; N~-~d d d d d · 1 AatoJPIUoa Temperature: None reported l LEL: None reported l UEL: None reponed 

E:rtiDgalshiDg Media: This mat.e:ri.al is DODC:Ombusliblc. Usc extiDguishing media approprialc to the smroundi:Dg fin:. 
Special Ftre-flghtblg Procedures: Since fin: may produce toxic fumes, wear a self-contained brealhiDg apparatus (SCBA) with a full faccpi.ccc 
operated in the~ orpositi.ve-pressure mode. Calcium hydroxide forms when water is added to portland cemcllL Do not expose 
skin to wet cement Be aware of nmoff from fin: control methods. Do not n:lcase to sewers or wa!erWays. 

· ··· · ····· ··s··· .ti, ........ · ·· ·······n·.· .. ·· ..... · ·· ·.,._,., ........... ,.··.·.· · · ... , .... ·. · ·' .· · · .. · .. · ···· ··.,. __ ,,, , ............ , ..... ·_ .. , .. ,,_., .·,.· .... ·· ... · ........ ·., .. ·· · .. _, ...... · .. _, ,_ ............. , 
~pp·:;:::;:~§9!YJJy;(_._,!p:li(.· ... :.:'·•••>•:. < .•.•. :::_:: .. •········· ,: :,;;:)'':······· ,. ':·:·········· ,>·'······.·. ·······.·.············.,. , ........ ···••>'••··········· 
stabDJty~rizat~oa: ~ cement is stable at room tempenturc m closed containers unc1er nonnal storage and handling conditions. 

Hazardous polymerizltioD caanot occur. 
Cbemlc:aliDcompatibmtles: No hazardous iDcompabbiliti.cs arc reported. 
Hazardous Products of Decomposition: None reported. 

j 



SPECIAL FIRE FIGHTING PROCEDURES: Keep fire exposed cylinders cool with 
water spray. 

~~USUAL FIRE AND EXPLOSION HAZARDS: None. 

SECTION V - REACTIVITY DATA 

STABILITY: Stable. 

INCOMPATABILITY (MATERIALS TO AVOID): Propane reacts with oxidizin~ 
agents. 

HAZARDOUS DECOMPOSITION PRODUCTS: Propane can produce carbon monoxide 
when oxidized with a deficiency or oxygen. 

HAZARDOUS POLYMERIZATION: ;~ill not occur. 

SECTION VI - HEALTH HAZARD DATA 

THRESHOLD LIMIT VALUE: See Section II. 

EFFECTS OF OVER EXPOSURE: ~lone. 

EMERGENCY AND FIRST AID PROCEDURES: None. 

SECTION VII - SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: Ventilate 
area. Remove leaking cylinder to exhaust hood or safe outdoors area. 
Eliminate sources of ignition. Try to stop leak or remove the cylinder. 

WASTE DISPOSAL METHOD: Allow gas to discharge at a slow rate. Return 
defective cylinder to supplier. Propane gas can be disposed of by 
burning it off in a furnace. 

SECTION VIII - SPECIAL PROTECTION INFORMATION 

RESPIRATORY PROTECTION (SPECIFY TYPE): Self-contained breathing appara
tus. 

VENTILATION: Explosion proof. 

OTHER PROTECTIVE EQUIPMENT: Safety glasses, safety shoes when handling 
cylinders. 

SECTION IX - SPECI.\L PRECAUTIONS 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING: Store in a well venti
lated area away from oxidizers, heat and sources of ignition. 

OTHER PRECAUTIONS: Do not deface cylinders or labels. Move with cylin
ders with an adequate hand truck. 



m Scott Specialty Gase Propane 
>=OUTE 61 1 NORTH PLUMSTEADVILLE. PA 1894912151 7E 

~~- Electronics Group 
:330 HAMIL TON BOULEVARD. P 0 BOX 648. SOUTH PLAINFIELD. N.J. 070801201 l 75-l· 77CO 

- ::·3i~-, ;IAL ,=>HONE NUMBERS 
PA(215)766-8861 CA(714)887·2571 Ml(313)589-2950 TX(713)644-4820 
NJ (201 I 754-7700 CA 14151 659-0162 CO (303)442-4700 MA (6171 245-8707 

SECTION I - MATERIAL IDENTIFICATION 

CHEMICAL NAME: Propane in Air 
(HC Free) 

SUPPLIER: Scott Specialty Gases 

CHEHICAL FORMULA: C_!-i..,IAir 
..J (j 

ADDRESS: Route 611 North 
Plumsteadville, PA 18949 

CHEMICAL FAMILY: Hydrocarbon ln 
Gas :hxt ure IN CASE OF EMERGENCY CONTACT YOUR 

REGIONAL PLANT MANAGER 
OTHER DESIGNATION: :lone 

SECTION II - HAZARDOUS INGREDIENTS 
COt1PONENT CONCENTRATION TLV 

Propane 1 ppm - 1000 ppm 
Balance 

1.000 ppm 
Air (HC Free) 

SECTION III - PHYSICAL DATA 

BOILING POINT ( °F): ~l I A SPECIFIC GRAVITY (H
2
o= 1): N/A 

VAPOR PRESSURE: NIA PERCENT, VOLATILE BY VOLUME (~): 

VAPOR DENSITY (AIR= ll: l. 00 SVAPORATION RATE 
( =1): 

SOLUBILITY IN WATER vlv @20°C: 0.085 

APP:::ARANC::: AND ODOR: Color less, p•mgent od<::>r 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 

rLASH POINT AND METHOD 
N/A 

FLAf1HABLE LHliTS 
Nonflammable 

~l I A 

LEL 

EXTINGUISHING MEDIA: Use what is appropriate for surrounding fire. 

· h 1 b 1 h 1 11 qualified per110nne1a1 OISCL.AIIIER·ThelnlormatlononthiallateneiSaletyOataSh-laollereclwith-c arge oruH Y ec n Cll Y d • · 1 11 hi but the accuracY an their dlac:retiOn end naiL Scott Specialty G-a haa mede thoe •-nellallle wlttl d•ta- be lfteoa,. a e. uol · __ _.. 1m_.,_. Sl ScottSpecll81tyGeH•he•nocon completen-oltMdiiUiianotguar•n-dendnowarreniYoeelt~WW--or - nee ruHol 
ower the UH o1 the product deac:rlbed llerein. we • ...,_no ll•lllillty tor toea or dern.,. lnc:u"ed from the proper or lmprope 
such proeluct. Thla torrn Ia e-'ielty airnilar to u.s. Depen-nt of Labor torrn OSHA-20. 

N/A 

UEL 



ULTRA Sdele~ 250 SMITH STREET, NO. KINGSTOWN. Rl 02852 

Telephone (401) 294-9400 
"CJI'u c:Ru.LA'U!h C!ompo.nu" 

--------------------------"--------------------------------------------------
MATERIAL SAFETY DATA SHEET 

DATF: l/1.7/9~:~ 

SECTIOI-1 V HEALTH HAZARD DATA 
Contains carcinogerr(s·i or- C:<·.n~:"·~- --····:·'~c· .... ::-•;:·':!:.; 

Toxic; irritant 

PAGE 2 

l'lll chemical~. shou}d ·~·o:-· u·:··si.-::0;·;·<·•:: ·-·~·-- -- []:_y·pc:t physica} contact should be 

.;..voided. 

FIRST AID: In ca·";c o·:' eye •:_,. ·:.:-·_,_~, :oqj:,;·~'~-- flu·.:;!t l}!ith c:opiou~. amounts of water. If 

inhaled remove to fresh air - ~ive ox;a~~, if necessary. Contact physician. 

SECTIO!'! VI REACTIVITY DIYT'A 
Low F:eactivi ty 

SECTION VII SPILL OR LEAK PROCEDURES 
Eir•i.Jl-:. ()t' J.eC\k~.: DuP to t:lf' :;;T:~·.:·.:: .. •;:_r.':i':/ invul_· .. ·pd, cpi:cJ.s Of" le.:..ks should not pose 

a significant proble~. A le&ki~~ ::· ~~; ~~ p:~c~d in a plastic bag and normal 
r!ispose>l proc:i?•1ures in::_:;_,,,_.:r:·~:.. -:·_ ... ,,', ... , r-~,-,~_, br: eo.bsot·bed on vermiculite or sand • 

- J.- -· -
_-, _.•·'. I 7''o .. ::>'J, .. ::oc; •. : •. .,._.~-:- c·.o;.cerning disposa:l.. 

SECTIO!'I VI I I 
DSH~, / i":~: ';;;, =•. r• r·· ,- O'·-' '· -.,; ,_..:_-_.; u-~~~~ .:\ p p ~-()prj_~- t,:::_• 

sh~telG .• gl·Jves~ .-:-. n (l c !-~ -·~· :":· ~-- c.:·.·: . .-.' .-.· · __ .; ,-. :-, ;-_ ,· i. ·::. -~ h i n •:1 ·-:. t 1. c :-, 
Wear chemical goggles, ~ace 

as 2 laboratory coat and/or a 
!·-!Jbbs·i·- apr-on to pi'"f..•'-... ·~~--~~~ -~-c·;~·:~·.c=.c··~. ··~ ·- f-:·.· 

and store 1n a ~ool, d:·y 0~acf .. 

!:iECTIDI,I IX 
T hi·::. mate t- j_ .:"\ J ·:: ~.ou j_(~ t)f"l !. ·/ ~:··-:: t ~ . .- ,;:~ C: 

~.;.zardous chemicals. 

•. ~n .. ~~~ clothing. Keep tightly closed~ 

:..:~c'.u·.:.ivt''· Th".'• :;.)"\_._, · .. :'c•.· .. •: ;-);.:· ,_,_.-_,..· ··--/ :,. _,_ ,_,,_,_:i.;Jp in h.;~_ndlir:g the m<>.tet·i,~l. ULTRA 

::~c l E~-!T I r:-! C:, T. :·-.:c.. -~--- ;~ ~·- ~- ~- .~; ·~.: ~.- ~:~-:· ··li_~.i .i : -~\ ~i i (-:-:· -F r; r- ~-, ~-.,, ,-! .._-:,_ r"i1 -;l.q P ,-F·~-u J ~-- _i_ ~i g from hand J. i. n q o t-
f ~~ c r.l co~-~ t_ a c t \!.1 i t h t h C' -='- i:· o \·' e ::; r n d 1! -.... _ 
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ULTRA S~tt{ie 250 SMITH STREET, NO. K 

Puq~eable Halocarbons 
Mixture 

"::Jfa,_ c::f?ut.a.'l.eh Compa.n!!" 
Telephone (401) 294-9400 

-----------------------------------------------------------------------· 
MATERIAL SAFETY DATA SHEET 

DATE: :1./17/92 PURGEABLE HALOCARBONS MIXTURE 

SECTION I PRODUCT IDENTIFICATION 
Catalog Number: HCM-60~ 

Purgeable Halocarbon ~ixt~re at ~OC ~g/ml 1n Me~h~nol 

SECTION II HAZARDOUS INGREDIENTS 

., 
'· 

PAGE 1 

RTECS U 

methanol '}'-.1'. 9'5 12,900 rng/kg oral rat PC1400000 

bromodichloromethan~ 

bt·omoform 
vt·omomethane 
carbon tetrac~l~ridc 
-:-. ~-l}. oro b-?n:.: er·:p 

·:!~loroethc,ne 

: ~; ~;- o t·ofo t·;:: 
·:h 1 oroillei:. h-3.:: e 
dibromochloromethane 
1,2-dichlorober.zene 
1,3-dichloroben:ene 
:,4-dichlorob~lzene 

d i c hl oroc' :i. f luo rome u .. ,=._.-, ·=· 

1,1-dichloroetha~e 

:,2-dichloroPth~ne 

:,1-dichloroethene 
trans-1,2-~ichluroethene 
1,2-dichloropropane 
cis-1,3-djc~lcropro~ene 

trans-1,3-dichloroolo~er~ 

~ethylene chlar1~e 

1,1,2,2-tetrachloroe~ha,c 

tetrachloroethene 
1,1,1-trich!oroeth~nE 

~.l"i chlore thenP. 
t I" i C t·,l 0 t" C; ·f ~ U ~) ;· C• !T: P. •: lo2. :·: e 
vin'/l chlot'"j_cr:· 

:-'~.--:.: ~-- ~-.. 
--.... ,-.-:. f"'• 
/I-,.~: ..... -·:· 

: -:- .. ;_/ ..•. ~ .. __ . ._ .. _ .. 

~:. :::: .. ·-~-----~~;- ~i. 

~ C·t., --.:! • .-·.· 

7 :_. -· ? : ... :~ 

~~~,-:.~)--tC. 

i. 

_:':· -~-~ {· 

SECTI0\,1 I I I PI--IY~·n:C:tlL Dt,TA 
::1ppec.. t·an ce: co 1 o•·1~co>; ' .; •:: •.1.i. ,; 

0.0~ 

0.01 
0. 0~. 
0.01 
0.01. 
0.01 
0.0~ 

0 .C·:. 
0.01 
(.· "(11 

(). o: 

o.o:. 
(•. 01 
0.01 
0.01 
0.01 
0.01 
O.O:i 
0 .. 0~. 
r_\ .. O: 

{\ () 1 
...... J 

<}. 01 
0. 0~. 
C·. 01 
o.o:: 
C.Ol 

?16 irrg/kq orc:..J. ,-at 
1lll7 mg/kg oral rat 
<100 mg/l··.c:; oral rat 
1770 mg / k.•J o~·al rat 
2910 ~~·Y / !·:.rJ or~.l rat 
1\/A 
HOO m<J/ ko 01"2.1 rat 
r·ilr; 
8'18 :T!~ / k·~i (I~- t;. ..... J. t"'C\t 

:-oo mq / k.(J OY"2.1 t·at 
·~-\I A 

~.oo lf;g/ k.g C(C\l rat 
1··1/(l 

72!:· mq I k.g oral rat 
680 mg I k:~: oral rat 
200 mg/kg oral r-at 
75:>6 mg/k.g oral rat 
2196 mg / k.g or,:~l I' Cl. t 
2~l0 mr:/:,,~, Cl t" ct ;_ r·,:,. t 
2~~~0 mci ,· \..".;~: 0 !"'" .?. : rctt 
r~ -I -.- ! 

il'i :"~ I 
} ;_. -, o:-,-,_!_ r,;: t .: .. . :.:·· ···':· 

20<· !(lfj /1·:.~ n :'" ;.\ 1 rc. t 
88~~~0 ''"~/k·~ Ot"c:ll rat 
5660 mg / k.g or,>.l r-at 
1140 rr•g / k.q or-al r2. t 
qn'J mg /k.·~ or,:~.l rCI t 
:i. 74:> mr,~ I k.q CJ r ,:..1 t·at 
500 mg/\J or-al r-at 

SECTIO"I IV FIRE AND EXPLOSION HAZARD DATA 
~ 1. i\ -;:-., h P t .. ! ~-t I{~ ~-L .:-~ c:-! 2 ·-~ ··:· <. 1 b 1. e 

:=xtinguishing f~ed1;..: C::·'"~,c·-: --~-••. ~,---~-~~~:- .. r:ry chemica:. powder .. o:- w.;d.er spra;t 

F'(~5310000 

F'B5600000 
F'A4900000 
FG4900000 
CZ017SOOO 
KH7525000 
FS9100000 
F'M300000 
F'A6360000 
CZ45000C 
CZ449900<;o 
CZ4550000 
F'A8200000 
KI0175000 
KI0525000 
KV927S100 
KV9400000 
TX9625000 
UC8310000 
UC8310000 
PABOSOOOO 
Y.I8575000 
:<X3850000 
KJ2975000 
KJ3l50000 
KX4~·50000 

PB6l25000 
KU9625000 

file:///jlit
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CAl. NO. 12&9 MATERIAL SAFETY DATA S 

For Assistance, Contact: HSDS DATE: 8/DS/11 

CHANGE NO.: 117~5 Regul•tory Affelrs Dept. 

PO Box fJ07 AllltS, lA 50010 

(800) 227-4224 

HACH COMPANY 
PO BOX 907 

AHES, IA 50010 

Silicone Oil 

I. PRODUCT IDENTIFICATION 

PRODUCT NAHE: Slllcono Oil 
CI.S 110.: 65146-n-• 
FORHULAr Propr lotory 

II. INGREDIENTS 

CHEMIC .. L N .. HE: Slllcono Oil 

CHEMICAL FAMILY: Silicones 

Slllcono Oil 
PCT: 100 CAS 110.: 65146-62-· SARA: NOT LISTED 

TLV: Not utobllshod PEL: Not ostobllshod 

HAZARD r Hoy uuso Jrr ltotlon 

III. PHYSICAL DATA 

STI.TEr Uquld APPEARANCE! Colorless ODORr Sllfht 
SOLUIIILITV !Nr !lATER: lou thon O.IX ACID: Not dotor11Jnod 
OTHEltr Not dotoralnod IIOILIIIG POINT1 >14,C MELTING PT.r NA 
SPEC ORAVITVt 0.,6 'Hr Not oppllcoblo VAPOR PRESSURE: <5 -
VAPOR DENSITY (olr•ll r NA EVAPORATION RATEr <I 
HETAL CORROSIVITV - ALUHINUHt ND STEEL: ND ST,.BillTVI Stable 

STORAGE PRECAUTIOIISr Store In 1 cool, dry ploco """II froM oxldl.roro. 

IV. FIRE, EXPLOSION HAZARD AND REACTIVITY DATA 

FLASH PT. 1 >204CJ >.OOF HETHODr open cup 
FLAHHAIIILITY LIHITS - LOWER: NA UPPER: NA 
SUSCEPTIBILITY TO SPONTANEOUS HEATINGr Nono 
SHOCK SENSITIVITYr Nono AUTOIGNITION PT. r NO 
EXTINGUISHING MEDlAr olcohol fooa, oarbon dloxldo 
FIRE/EXPLOSION HAZARDS: Hoy 1111t toxic fumes In flrt 

KAZI.RDOUS DECOHP. PRODUCTS: Hoy OMit toxic fUIIIS of olllcon dloxldo, Clrbon 
•onoxlde 8nd cerbon dloxldl Jn f lrl 

OXIDIZER: No NFPA Codes: Hoolth: I Flommoblllty: I Rooctlvlty: 

CONDITIONS TO AVOII>: Extro11o toiOPoroturos, contact with oxldlzors 

V. HEALTH HAZARD DATA 

THIS PRODUCT HAY BEr lrrltotlnl to eyos. 
At:UTE TOXICITY: Proctlcolly non-toxic 

ROUTES OF EXPOSUREr liot IPPllcoblo 
TAAGET ORGANSr Not oppllcoblo 

CHRONIC TOXICITY: Not ~otor10lnod 
ROUTES Of EXPOSUREr Not dotorlllnod 
TARGET ORGANSr llct dotor11lnod 

CANCER INFORHATIONr Not oppllcobh 

ROUTES Of EXPOSURE: Not oppllcoblo 
TARGET ORGANS: Not oppllcoblo 

OVEREXPOSURE: Hoy lrrltoto IYIS 

NEDICAL CONDITIONS AGGRAVATED BY EXPOsUP.E: None roportod 

VI. PRECAUTIONARY MEASURES 

Avoid contoct with oyos ond skin. 
Nosh thoroughly oftor hondllng. 

PROTECTIVE EOUIPHENTr odo~uoto vontllotlon, lob grodo IOIIIIS 

VII. FIRST A Ill 

EVE AND SKIN CONTACTt INI'Itdllttly flush tYII with Wlttr for 15 11lnutes. t 

physlcltn. Wtsh skin wtth aoep end plenty of weter. 
INGESTION: Do not Induce VOIIItlng. Clll physlclln IModlltoly. 
INHALATION: RIIIOVI to frosh olr. 

VIII. SPILL AND DISPOSAL PROCEDURES 

IN CASE OF SPILL OR RELEASEr Absorb on popor. llurn In 1 cho•lcol 
1nc1ntrttor equipped with an tfttrburner tnd scrubber. 

DISPOSE Of' IN ACCORDANCE IIITH All FEI>ER4l, STATE, AND LOCAL REGULATIONS. 

IX. TRANSPORTATION DATA 

D.O. T. PROPER SHIPPING NAHEr Not Currently RlfUlotod 
HAZAAD CLASSr Not oppllcoblo !Dr NA 

I .C.A.O. PROPER SHIPPING NAHE1 Not Currently Rotulotod 
HAZARD CLASSr NA Il>r NA OROUPr NA 

I .H.O. PROPER SHIPPING NAHEr Not Currently R.,ulotod 
HAZAAD CLAsS 1 NA I Dr NA GROUP r NA 

X. REFERENCES 

ll TLV's Threshold L1111t VIIUIS ond lllolollcol Exposure Indlcos for U8t 
198,. Mtrlcan conference of Governlltnttl lndustrltl Hvlltnlsts, 19M 

21 Air Conte•lntnts, Ftdtrtl RtllSttr, Vol. 54, Ho. 12, Thuradty, Jenu•r 
U, 1989. pp. 2552-2985. 

51 Vendor lnfor•otlon. 

4l Tochnlcol lud1011nt 
5) Stx, N. Irving. Dtnttrous Prol'trtltc of lndustrltl Htttrltls, 6th Er 

Now York: Von Nostrond Reinhold Co. U64. 

'l Gouolln, R.E. ot 11. Cllnlcol Toxicology of co ... orclol Products, 5tt 
Ed. hltiMoror Tho llllll111s ond llllklns Co., 1984. 

THE INFORMATION CONTAINED HEREIN IS BASED ON DATA CONSII>ERED TO BE ACCURATE. HOWEVER, NO WARRANTY IS EXPRESSED OR IMPLIED 
REGARDING THE ACCURACY OF THESE DATA OR THE REsUlTs TO BE OBTAINED FROM THE USE THEREOf. 

!CJ HACH CO. 1,5 

Hoch Compony, IIORLD 1-E:ADQUARTERs, PO llox 569, Lovelond, CO 6053' Hoch Europe, liP 22,, 115000 Nomur I, IIELGIUH PAGE 1 Of 
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HSDS DATE: For Asstst•nce, Cont•et: 
CHA"GE NO. : R1gul•tory Aff1irs Dept. 

PO Box 907 Alles, lA §001 0 

1&00) 227-~224 

HACH COMPANY 
PO BOX 907 

AHES, IA 50010 
Reference Electrolyte Solution 

I. PRODUCT IDENTIFICATION 

PRODL'CT MNE:z Hech One Reference Electrolytl Solution 
CAS NO.1 NA CHEMICAL HAHE: Hot OP~l!Cibh 

FORHULA1 Not o"llOiblo CHEMICAL FAHILY: Not opplJcobh 

II. INGREDIENTS 

Glycerin 
~T: <~5 CAS N0.1 56-81-5 SARA: NOT LISTED 

TLV1 10 a11H3 alit PEL1 Not oshbllshtd 
HAZARDJ lrrlt•tlnt to •ucDus •••br•nes 

Pot•••lua Chlorldt 
PCTt <21 CAS NO.1 74~7-~0-7 SARA: NOT LISTED 

TLV• Not utoblllhod PEL: Not ostobllshod 

HAZARD I HIY OIUIO lrr ltotlon 

Other co•Ponents, IICh 

PCT1 <0.1 CAS NO.: NA SARA: NOT LISTED 
TLV: Not lppllcobll PEL: Not IPPllcobh 
HAZARD: Not oPPllooblo 

Doalnorollzod Wotor 
PCT: to 100 CAS NO.: 7732-1&-5 SARA: NOT LISTED 
TLV: Not oppllaoblo PEL: Not oppllcoblo 
HAZARD: Nano 

~ny •~•panont of this alxturo not spoclflcolly llstod 111. "athor 
c~pcnents"l 11 not conaldorod to prount 1 corc!no10n hozord. 

III. PHYSICAL DATA 

STATE: ll~uld APPEARANCE: Cloor, colorloss ODOR: Not dotor•lntd 

SOLIJ~ILITY IN: WATER: Hlsclblo ACID: Hlsclblo OTtER: Not dotor11lnod 
IIOil!liG POINT: -,.•c HElliNG PT.: NA SPEC GRAVITY: 1.21 pH: 6.16 

VAPt"l PRESSURE: Not dotoralnod VAPOR DENSITY lolr•l l: ND 
"EV .. PORATIOH RATE: ND HETAL CORROSIVITY - ALUHIHUH: NO STEEl: HD 
STAIIIL lTV: Stoblo 
ST:;;!AGE PRECAUTIONS: Storo t11htly cloud. 

1'1. i'IRE, EXPLOSION HAZARD AND REACTIVITY DATA 

f"LASti PT. & Not •ppllc•bll HETHODr NA 
FlAHH'IIIILITY LIH!TS - LOWER: NA UPPER: NA 
SUSCZPTIBILITY TO SPONTANEOUS HEATING! Nono 
SHOCK SENSITIVITYI Nono AUTOIGNITION PT.: NO 
EXTINGUISHING MEDIA& Wltlr, dry Chllllcel, alcohol foam or c1rbon dloxldl 

FI:<E/EXPLOSION HAZARDS! Nono roportod 
t1AZARDOUS DECOHP. PRODuc·rs: Nono roportod 
O>!IDIZER: No NFPA Codos: Hoolth: 0 Flommablllty: Rooctlvlty: 
CONDITIQt..IS TO AVOID: Heet, fl••••l contect with strong oxidizers ~uch 

ehro•Ju~ trloxldl, potasalu• chlor•te or pot•sslum Plrmlnt•n•te 

V. HEALTH HAZARD DATA 

ACUTE TOXICITY: Proctlcolly non-toxic 

ROUTES OF EXPOSURE! Not IPPllcoblo 
TARGET ORGANSI Not oPollcoblo 

CH!IOHIC TOXICITY! Proctlcolly nan-tulc 
ROUTES OF EXPOSURE: Hot IPPllcoblo 
TARGET ORGANS: Not oppllcoblo 

C~NCER INFORHATION: Not oppllcoblo 
~OUTES OF EXPOSURE! Not IPPllcoblo 

TARGET ORGANS! Not oppllcoblo 
OVEREXPOSURE: No offocts ontlclpotod 
MEDICAL CONDITIONS AGGRAVATED IV EXPOSURE: Nono rooortod 

VI. PRECAUTIONARY HEASURES 

,.,...,,. contoct with eyos ond skin. 

~asn thorouthly oftor hondllnt. 
PI!(ITECTIVE EQUIPHENT: odo~uoto vontllotlon, lob 1rodt goulos 

VII. FIRSr A. 

EYE AUD SKIN CONTACTz hullledlltlly flush eves wlth water for 15 •lnut ... r. 

physlclan. Flush 1kln wtth plenty of wtter. 
INGESTION: Olve l•r11 t~uantltles of ·~tatlr. Clll physlc1•n J~tm•dlately. 

INHALATION: N:e•ove to fresh •1r. 

VIII. SPit_L AND DISPOSAL PR•OCEDURES 

IN CASE OF SPILL OR RElEASEz Dilute •dth water. Pour down the dr•1n w' 
I XCI IS Wltllr • 

DISPOSE OF 111 ACCORDIIHCE WITH ALL FEDERAL, STATE, ~D LOCAL REGULATIONS. 

IX. TRANSPORTATION DATA 

D.O. T, PROPER St11PPINO NAHE: Not Cur'lntly Rogulotod 

HAZARD CLASS: Not eppllcoblo IDI NA 

I.C.A.O. PROI'ER St11PPING NAME: Not C•Jrrontly Rogulotod 

HAZARU CLASS! NA 10: NA CROUP: NA 

I.H.O. PROPER St11PPING NAHE: Not Curo·ontly Rllulotod 

HAZAR II CLASS: NA I D: NA CROUP 1 NA 

X. REFERENCES 

ll TLV's Thl"lshold llalt Voluos ond llolotlcol Exposuro lndlcos for 1911<1· 

19&9. Allorlcon Conforonco of Oov01rn•ontol lndustrlll Hytlonlsts, nee 
2) Air Cont••Jnants, Ftdtrll Reslstur, Vol. 54, No. 12, Thursday, Jan• --~ 

19, 19&9. pp. 2552-29&5. 

3l ln-houso Inforaotlon 

~~ Technlcol. judtaont 

T'\1. !NFORHATIOH CONTAINED t!EREIH IS lASED ON DATA CONSIDERED TO BE ACCURATE. HOWEVER, NO IIARRANTV IS EXPRESSED OR IMPLIED 

REGARDING THE ACCURACY OF THESE DATA OR THE RESULTS TO BE OBTAINED FROH THE USE THEREOF· 

!Cl HACH CO. 199 

t11ch Co•uony, WORLD HEADQUARTERS, PO Box 389, Lovollnd, CO 110559 Hoch Europo, BP 229, 115000 N111ur I, IIELGIUH PAGE I Of" 
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J.T.BAKER INC. 222 RED SCHOOL LANE, PHILLIPSBCRG, NJ 08865 
M A T E R I A L S A F E T Y D A T A S H E E T 

24-HOUR EMERGENCY TELEPHO~E -- (201) 859-2151 
CHEMTREC ~ {800) 424-9300 -- NATIO~AL RESPCNSE CENTER # (SOC) 424-8802 

52954 D02 
EFFECTIVE: 05/01/89 

SODIUM BICARBONATE PAGE: 2 
ISSUED: 05/17/89 

============================================================================== 
SECTION II - COMPONENTS 

============================================================================== 
COMPONENT 
SODIUM BICARBONATE 

CAS NO. 
144-55-8 

wEIGHT % 
99-100 

OSHA/PEL 
N/E 

ACGIH/TLV 
N/E 

============================================================================== 
SECTION III - PHYSICAL DATA 

============================================================~================= 

EDILING POINT: N/A 

MELTING POINT: 50 C {122 F) 
{AT 760 MM HG) 

SPECIFIC GRAVITY: 2.16 
( H20= 1) 

SOLUBILITY{H20): MCDERATE (1-10~) 

Pr,.; N/A 

DOOR THRESHOLD (P.P.M.): N/A 

COEFFICIENT WATER/OIL DISTRIBUTION: N/A 

VAPOR PRESSURE {M~HG): N/A 

VAPOR DENSITY {AIR=1): N/A 

EVAPORATION RATE: N/A 

% VOLATILES BY VOLU~E: 0 
{21 c) 

PHYSICAL STATE: SOLID 

APPEARANCE t OCOR: WHITE CRYSTALLINE POWDER. ODORLESS. 

============================================================================== 
SECTION IV - FIRE AND EXPLOSION HAZARD DATA 

============================================================================== 

FLASH POINT {CLOSED CUP): N/A 

AUTCIGNITION TEMPERATURE: N/A 

FLAM~ABLE LIMITS: UPPER - r-./A LCWER - fl./A 

FIRE EXTINQUISHING MEDIA 
USE EXTINGUISHING MEDIA APPRCPRIATE FOR SURROUNDING FIRE. 

SPECIAL FIRE-FIGHTING PROCEDURES 
FIREFIGHTERS SHOULD wEAR PROPER PRCTECTIVE ECUIP~ENT AND SELF-CONTAI~ED 
EREATHING APPARATUS wiTH FULL FACEPIECE OPERATED IN POSITIVE PRESSLRE 
MODE. 

CONTINUED CN PAGE: 3 



f. Sodium Bicarbonate 
J.T.BAKER INC. 222 REC SCHOOL LANE, P~ILLJ 

M A T E R I A l S A F E T Y 0 A T t 
24-HOUR EMERGENCY TELEPHONE -- (201) 859-2151 

CHEMTREC # (800) 424-9300 -- NATIO~AL RESPO~SE CENTER # (SOC) 424-8802 

S2954 D02 SODIUM BICARBONATE 
EFFECTIVE: 05/01/89 

J.T.BAKER INC., 222 RED SCHOOL LANE, PHILLIPSBURG, NJ 08865 

PAGE: 1 
ISSUED: 05/17/89 

=============================================================:================= 
SECTION I - PRODUCT ICENTIFICATION 

=============================================================:================= 
PRODUCT NAME: .SODIUM BICARBONATE 
COMMON SYNONYMS: BAKING SODA; SODIUM ACID CARBONATE 
CHEMICAL FAMILY: INORGANIC SODIU~ COMPOUNDS 
FORMULA: NAHC03 
FOR~ULA WT.: 84.01 
CAS NO.: 144-55-8 
NIOSH/RTECS NO.: VZ0950000 
PRODuCT USE: LABORATORY REAGENT 
PRODUCT CODES: 3506,3508,3509 

================================================:============================== 
PRECAUTIONARY LABELING 

-------------------------------------------------------------~-----------------------------------------------------------------------------------------------
BAKER SAF-T-DATA* SYSTEM 

HEALTH 
FLAMMABILITY 
REACTIVITY 
CONTACT 

LABORATORY PROTECTIVE EQUIPMENT 

GOGGLES; LAB CCAT 

0 
0 
1 
1 

NONE 
NONE 
SLIGHT 
SLIGHT 

u.s. PRECAUTIONARY LABELING 

CAUTION 
MAY CAUSE IRRITATION. 
DURING USE AVOID CONTACT WITH EYES, SKIN, CLOTHI~G. WASr THOROUGHLY AFTER 
HANDLING. WHEN NCT IN USE KEEP !N TIGHTLY CLOSED CONTAINER. 

INTERNATIONAL LABELING 

DO NOT BREATHE DUST. AVOID CONTACT WITH SKIN AND EYES. 

SAF-T-DATA* STCRAGE CCLOR CODE: ORANGE (GENERAL STORAGE) 

CONTINUED ON PAGE: 2 



J.T.BAKER INC. 222 REO SCHOOL LANE, PHILLIPSB~RG, NJ 08865 
M A T E R I A L S A F E T Y 0 A T A S H E E T 

24-HOUR EMERGENCY TELEPHO~E -- (201) 859-2151 
CHEMTREC ~ (800) 424-9300 -- NATIONAL RESPONSE CENTER ~ (BOO) 424-8802 

S2954 002 
EFFECTIVE: 05/01/89 

SODIUM BICARBONATE PAGE: 4 
ISSUED: CS/17/89 

============================================================================== 
SECTION V - HEALTH HAZARD DATA (CONTINUED) 

============================================================================== 
SKIN ABSORPTION: NONE IDENTIFIED 

INGESTION: NONE IDENTIFIED 

CHRONIC EFFECTS: NONE IDENTIFIED 

TARGET ORGANS 
NONE IDENTIFIED 

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE 
NONE IDENTIFIED 

PRIMARY ROUTES OF ENTRY 
SKIN CONTACT, EVE CONTACT 

EMERGENCY AND FIRST AID PROCEDURES 

. INGEST I ON: 

INHALATION: 

IF S~ALLO~ED AND THE PERSON IS CONSCIO~S, IMMECIATELY GIVE 
LARGE AMOUNTS CF ~ATER. GET ~EDICAL ATTENTION. 

IF A PERSON BREATHES IN LARGE AMOUNTS, MCVE THE EXPOSEC 
PERSON TO FRESH AIR. 

SKIN CONTACT: IN CASE OF CONTACT, IMMECIATELY WASH SKI~ wiTH PLENTY OF 
SOAP AND WATER FOR AT LEAST 15 MINUTES. 

EYE CONTACT: IN CASE OF EYE CONTACT, ~~~ECIATELY FLGSH ~ITH PLENTY CF 
WATER FOR AT LEAST 15 MI~UTES. 

SARA/TITLE III HAZARD CATEGORIES AND LISTS 

ACUTE: NO CHRCNIC: NO FLAM~ABILITV: NO PRESSURE: NO REACTIVITY: NO 

EXTREMELY HAZARDOUS SUBSTANCE: NO 
CERCLA HAZARDOUS SUBSTANCE: NO 
TOXIC CHEMICALS: NO 
TSCA INVENTORY: YES 

CONTINUED ON PAGE: 5 



J.T.EAKER INC. 222 RED SCHOOL LANE, PHILLIPSBURG, NJ 08865 
~ A T E R I A L S A F E T Y 0 A T A S H E E T 

24-HOUR EMERGENCY TELEPHONE -- (201) 859-2151 
CHEMTREC # (800) 424-9300 -- NATIONAL RESPONSE CENTER # (800) 424-8802 

S2954 DOZ 
EFFECTIVE: 05/01/89 

SODIUM BICARBONATE PAGE: ' 
ISSUED: 05/17/89 

======================================================================:======== 
SECTION IV - FIRE AND EXPLOSION HAZARD DATA (CONTINUED) 

================:============================================================= 
UNUSUAL FIRE & EXPLOSION HAZARDS 

NONE IDENTIFIED. 

TOXIC GASES PRODUCED 
CARBON MONOXIDE, CARBON DIOXIDE 

EXPLOSION DATA-SENSITIVITY TO MECHANICAL !~PACT 
NONE IDENTIFIED. 

EXPLOSION DATA-SENSITIVITY TO STATIC DISCHARGE 
NONE IDENTIFIED. 

=============================================================================== 
SECTION V- HEALTH HAZARD CATA 

============================================================================== 
THRESHOLD LIMIT VALUE (TLV/TWA): NOT ESTABLISHEC 

St.JRT-TERM EXPOSURE LIMIT (STEL): NCT ESTAeLISHEC 

PERMISSIBLE EXPOSURE LIMIT {PEL): NOT ESTABLISHED 

TOXICITY OF CO~PONENTS 

ORAL RAT LD50 FOR SOOIU~ BICARBONATE 
CARCINOGENICITY: NTP: NO !ARC: NO 

CARCINOGENICITY 
NONE IDENTIFIED. 

REPRCDUCTIVE EFFECTS 
NONE IDENTIFIED. 

EFFECTS OF OVEREXPOSURE 

INHALATION: NONE IDENTIFIED 

SKIN CONTACT: IRRITATION 

EYE CONTACT: IRRITATION 

l LIST: NO 

CONTINUED ON PAGE: 4 

422C t-tG/KG 
CSHA REG: NO 



J.T.BAKER INC. 222 REO SCHOOL LANE, PHILLIPSBURG, NJ 08865 
~ A T E R I A L S A F E T Y 0 A T A S H E E 1 

24-HOUR E~ERGENCY TELEPHO~E -- (201) 859-2151 
CHEMTREC # (800) 424-9300 -- NATIONAL RESPONSE CENTER # (SOC) 424-8802 

S2954 002 
EFFECTIVE: 05/01/89 

SODIUM BICARBONATE PAGE: 6 
ISSUED: 05/17/89 

=========================================================================~==== 

SECTICN X - TRA~SPORTATION DATA AND ADDITIONAL INFORMATION 
============================================================================== 
DOMESTIC (D.O.T.) 

PROPER SHIPPING NAME: CHEMICALS, N.o.s. (NON-REGULATED) 

INTER~ATIONAL (I.M.O.) 

PROPER SHIPPING NAME: CHEMICALS, N.O.S. (NON-REGULATED) 
MARINE POLLUTANTS: NO 

AIR (I.C.A.O.) 

PROPER SHIPPING NAME: CHEMICALS, N.O.S. (NON-REGULATED) 

U.S. CUSTOMS HARMONIZATION NU~BER: 2836300COOO 

============================================================================== 
~ = NOT APPLICABLE CR NOT AVAILABLE 
N,~ =NOT ESTABLISHED 

THE INFORMATION IN THIS MATERIAL SAFETY DATA SHEET MEETS THE 
REQUIREMENTS OF THE UNITED STATES OCCUPATICNAL SAFETY AND HEALTH ACT AND 
REGULATIONS PRCMULGATEO THEREUNDER (29 CFR 1910.1200 ET. SEO.) AND THE 
CANADIAN WORKPLACE HAZARDOUS MATERIALS INFORMATION SYSTE~. THIS OCCUMENT 
IS INTENDED ONLY AS A GUIDE TO THf APPROPRIATE PRECAUTIO~ARY HANCLING CF 
THE ~ATERIAL BY A PERSON TRAINED IN, CR SUPERVISED BY A PERSON TRAINED 
IN, CHEMICAL HANDLING. THE USER IS RESPCNSIELE FOR OETER~INING THE 
PRECAUTIONS AND DANGERS CF THIS CHEMICAL FCR HIS OR HER PARTICULAR 
APPLICATION. DEPENDI~G CN USAGE, PROTECTIVE CLOTHING INCLUDING EYE ANC 
FACE GUARDS AND RESPIRATCRS MUST BE USEC TC AVOIC CO~TACT ~ITH MATERIAL 
OR BREATHING CHEMICAL VAPORS/FU~ES. 

EXPOSURE TO THIS PRODUCT MAY HAVE SERIOUS ADVERSE HEALTH EFFECTS. THIS 
CHEMICAL MAY INTERACT WITH OTHER SUBSTANCES. SI~CE THE POTENTIAL USES 
ARE SO VARIED, BAKER CANNOT WARN OF ALL OF THE PCTENTIAL DANGERS OF USE 
OR INTERACTION WITH OTHER CHEMICALS CR MATERIALS. BAKER ~ARRANTS THAT 
THE CHE~ICAL MEETS THE SPECIFICATIONS SET FORTH CN T~E LABEL. 
BAKER DISCLAIMS ANY CTH~R WARRANTIES, EXPRESSEC CR !~PLIED WITh REGARD 
TO THE PRODUCT SUPPLIED HEREUNDER, ITS MERCHANTAEILITY OR ITS FITNESS 
FOR A PARTICULAR PURPOSE. 
THE USER SHOULD RECOGNIZE THAT THIS PRODUCT CAN CAUSE SEVERE INJURY ANC 
EVEN DEATH, ESPECIALLY IF IMPROPERLY HA~CLEO OR THE KNGh~ DANGERS CF USE 
ARE NOT HEEDED. READ ALL PRECAUTIONARY INFOR~ATION. AS NEW OCCLMENTEC 
Gr'iERAL SAFElY INFORMATION BECO~ES AVAILABLE, BAKER ~ILL PERIODICALLY 
~ ISE THIS MATERIAL SAFETY CATA SHEET. IF YOU HAVe ANY QuESTIO~S, 

CO~TINUEO ON PAGE: 7 



J.T.BAKER INC. 222 REO SCHOOL LANE, PHILLIPSBURG, NJ 08865 
M A T E R I A L S A F E T Y D A T A S H E E T 

24-HOUR EMERGENCY TELEPHONE -- (201) 859-2151 
CHEMTREC ~ (800) 424-9300 -- NATIONAL RESPONSE CENTER # (SOC) 424-8802 

S2954 002 
EFFECTIVE: 05/01/89 

SODIUM BICARBONATE PAGE: 5 
ISSUED: 05/17/8~ 

============================================================================== 
SECTION VI - REACTIVITY DATA 

============================================================================== 
STABILITY: STABLE HAZARDOUS POLYMERIZATION: WILL NOT OCCUR 

CONDITIONS TO AVOID: HEAT, HUMIDITY 

INCOMPATIBLES: NONE IDENTIFIED 

DECOMPOSITION PRODUCTS: CARBGN MONOXIDE, CARBON CIOXIDE 

=============================================================================~ 
SECTION VII - SPILL & DISPOSAL PROCEDURES 

:============================================================================= 
STEPS TO BE TAKEN IN THE EVENT OF A SPILL CR DISCHARGE 

WEAR SUITABLE PROTECTIVE CLOTHING. CAREFULLY SWEEP UP AND REMCVE. 

DISPOSAL PROCEDURE 
DISPOSE IN ACCORDANCE WITH ALL APPLICABLE FEDERAL, STATE, ANC LOCAL 
ENVIRONMENTAL REGULATIONS. 

============================================================================== 
SECTION VIII - INDUSTRIAL PROTECTIVE EQUIP~ENT 

=============================================================================~ 

VENTILATION: USE ADEQUATE GENERAL OR LOCAL EXHAUSl VE~TILATIO~ TO 
KEEP FUME OR DUST LEVELS AS LOW AS POSSIELE• 

RESPIRATORY PROTECTION: NONE REQUIRED WHERE ADECLATE VENTILATION CCNDITICNS 
EXIST. IF AIRBORNE CONCENTRATIO~ IS HIGH, USE A~ 
APPROPRIATE RESPIRATOR OR DUST ~ASK. 

EYE/SKIN PROTECTION: SAFETY GOGGLES, PRCPER GLOVES ARE RECOMMENCED. 

=============================================================:================: 
SECTION IX - STORAGE AND HANDLING PRECAUTICNS 

============================================================~================: 

SAF-T-DATA* STCRAGE CCLOR CODE: ORANGE (GENERAL STORAGE) 

STORAGE REQUIREMENTS 
KEEP CONTAINER TIGHTLY CLOSED. SUITABLE FOR ANY GENERAL CHE~ICAL STGRAGE 
AREA. 

CONTINUED ON PAGE: 6 
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J.T.BAKER INC. 222 REO SCHOOL LANE, PHILLIPSBURG, NJ 08865 
~ A T E R I A L S A F E T Y 0 A T A S H E E T 
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=============================================================:================= 
PLEASE CALL CUSTOMER SERVICE (1-800-JTBAKER) FOR ASSISTANCE. 

COPYRIGHT 1989 J.T.BAKER INC. 
* TRADEMARKS OF J.T.EAKER INC. 

APPROVED BY QUALITY ASSURANCE DEPARTMENT. 
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MATERIAL SAFETY DATA SHEET 

RHONE-POULENC BASIC CHEMICALS CO. 

PRODUCT NAME: Page: 2 of 6 

SODIUM POLYPHOSPHATE, GLASSY Effective Date: JANUARY 17, 1992 

BULK DENSITY: 
·MELTING POINT °C (°F): 

pH (1\ solution): 
SOLUBILITY IN WATER (@ 25°C]: 
APPEARANCE AND ODOR: 

III. PHYSICAL DATA 

55 - 81 lbs.jcu.ft. 
628°C (ll30.4°F) 
7.0 
Very soluble in water 
White granular solid, powder, or glass 
plates; odorless 

.(For additional technical information call l-800-642-4200) 

IV. FIRE AND EXPLOSION HAZARD DATA 

Noncombustible 

FLAMMABLE LIMITS IN AIR: Not applicable 

AUTOIGNITION TEMPERATURE [°C (°F)): Not applicable 

EXTINGUISHING MEDIA: 
Not combustible. Use appropriate extinguishing media for material that is 
supplying fuel. 

SPECIAL FIRE FIGHTING PROCEDURES: 
Wear a NIOSH/MSHA approved self-contained breathing apparatus and full 
proteccive clothing. Dike area to prevent runoff and contamination of water 
sources. 

UNUSUJl.L FIRE AND EXPLOSION HAZARDS: 
Product does not present any unusual fire hazards. 

V. REACTIVITY DATA 

STABILI'l'Y: Stable. 

CONDITIONS TO AVOID: Hygroscopic, protect from moisture. 

MATERIALS TO AVOID: None known. 

HAZARDOUS DECOMPOSITION PRODUCTS: 
Decomposition products may be hazardous. These may include phosphorus oxides 
and sodium oxides. 

HAZARDOUS POLYMERIZATION: Will not occur. 



Sodium Hexametaphosphate 

RHONE-POULENC BASIC CHEMICALS <. 
1 Corporate Drive Box 881 Shelton, cr. 06484 (203)925-3300 

24-HOUR EMERGENCY TELEPHONE CHEMTREC 1-800-424-9300 

PRODUCT NAME: Page: 1 of 6 

SO.QIUM POLYPHOSPHATE, GLASSY Effective Date: JANUARY 17, 1992 
Supercedes: NOVEMBER 9, 1989 

L IDENTIFICATION 

CHEMICAL NAME OF PRIMAR~ COMPONENT(S): Sodium hexametaphosphate 

FORMULA: FORMULA WEIGHT: Polymeric 

SYNONYMS: VITRAFos•; Calgon; Chemi-Charl; HMP; sodium polymetaphosphate; 
Graham's salt; Hexametaphosphate, sodium salt 

CA~I & NAME: 10124-56-8 Ketaphosphoric acid, hexaaodium salt 

II. INGREDIENTS/SUMMARY OF HAZARDS 

INGRED!ENT{S) 

Sodium hexametaphosphate 

WARNING STATEMENTS: 

CAS NUMBER 

10124-56-8 

OSHA HAZARDOUS (H)/ 
NON-HAZARPOUS CNftl 

NH 

PERCENT 

100 

NONE REQUIRED. Not found to be hazardous by OSHA criteria. O>bserve normal 
industrial hygiene practices when handling. 

GRAS (Generally Regarded As Safe) by FDA. 

(See Section VI for complete Health Hazard Data) 

NFPA HMIS 

HEALTH 0 0 
NATIONAL FIRE PROTECTION ASSOCIATION RATING 

FIRE 0 0 
HAZARDOUS MATERIALS IDENTIFICATION SYSTEM 

REACTIVITY 0 0 

(4=Extremejsevere J:o:::High/Serious 
2•Moderate l•Slight O:o:::Minimum) 

I 
I 

IMMEDIATE (ACUTE) HEALTH NO 

DELAYED (CHRONIC) HEALTH NO 

SARA TITLE III HAZARD CLASSIFICATION FIRE NO 

SUDDEN RELEASE OF PRESSURE NO 

REACTIVE NO 

un.metZ'"'"W te 

~ RHONE-POULENC 



MATERIAL SAFETY DATA SHEET 

RHONE-POULENC BASIC CHEMICALS CO. 

PRODUCT NAME: Page: 4 of 6 

SODIUM POLYPHOSPHATE, GLASSY Effective Date: JANUARY 17, 1992 

VI. HEALTH HAZARD DATA/FIRST AID PROCEDURES (continued) 

EMERGENCY AND FIRST AID PROCEDURES: 

Swallowing: If patient is conscious and alert, give two or more glasses of water or 
milk to drink. If available, give one tablespoon of Syrup of Ipecac to 
induce vomiting. If vomiting has not occurred in 20 minutes, the s~e 
dose of syrup of Ipecac may be repeated one additional time. 
Alternatively, induce vomiting by touching the back of the throat with a 
finger. NEVER give anything by mouth to an unconscious or convulsing 
person. GET MEDICAL ATTENTION. 

Skin: Wash all affected areas with plenty of water for several minutes while 
removing contaminated clothing and shoes. Wash contaminated clothing 
separately and clean shoes before reuse. GET MEDICAL ATTENTION if skin 
irritation occurs. 

Inhalation: Remove patient to fresh air. If breathing is difficult or irritation 
develops, GET MEDICAL ATTENTION. 

Eyes: In case of contact, immediately flush eyes with plenty of water for at 
least 15 minutes using an eyewash fountain, if available. Lift upper and 
lower lids and rinse well under them. GET MEDICAL ATTENTION if irritation 
occurs. 

NOTES TO PHYSICIANS: 
All treatments should be based on observed signs and symptoms of distress in the 
patient. Consideration should be given to the possibility that overexposure to 
materials other than this product may have occurred. 

VII. PRECAUTIONS FOR SAFE HANDLING AND USE 

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLEDz 

Sweep or vacuum spilled material, being careful not to create dust. Place 
sweepings into an appropriate waste container. DO NOT RETURN MATERIAL TO ITS 
ORIGINAL CONTAINER 1 Seal container for disposal. 
Residual material should be cleaned from hard surfaces as appropriate. 
Do not flush material to public sewer systems or any waterway. 
Ensure adequate decontamination of tools and equipment following cleanup. 

WASTE DISPOSAL METHOD: 
Dispose of in accordance with Local, State and Federal regulations. 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING: 
Store in a cool, dry place. Keep containers closed when not in use. Exercise 
due caution to prevent damage to the container. 



MATERIAL SAFETY DATA SHEET 

RHONE-POULENC BASIC CHEMICALS CO. 

PRODUCT NAME: Page: 3 of 6 

SODIUM POLYPHOSPHATE, GLASSY Effective Date: JAlWARY 17, 1992 

VI. HEALTII HAZARD DATA/FIRST AID PROCEDURES 

EXPOSURE LIMITS No exposure limits have been aet for this product, howi!Ver, the 
following limits may apply: 

Chemical NameCsl 

Particulates Not Otherwise 
Classified 

TOXICOLOGY DATA: 
Oral LDSO (rate): 
Dermal LDSO (rabbits): 
Inhalation LCSO (rats): 
Skin Effects (rabbits): 
Eye Effects (rabbits): 

CARCINOGENICITY: 

ACGIH C'l'WAl 

10 mg/m' 
total dust 

OSHA CTWAl 

15 mgfm' 
total dust 
5 mg/m' 
respirable fraction 

>3,053 mg/kg body weight (l) 
No data available 
No data available 
Mild irritant (2) 
Minimal irritant to unwashed eyes 
Non-irritant to washed eyes (3) 

. Th i.e pL-oduct does not contain any ingredient designated by IARC, N~~P, ACGIH OR 
OSHA as a probable human carcinogen. 

EFFECTS OF SINGLE OVEREXPOSURE: 

Swallowing: If ingested in large amounts, discomfort including nausea, 
vomiting, cramps, and diarrhea are probable. Ingestion may cause a 
shock-like state, fall of blood preaaure, alow pulae, c:yanoais, coma 
and sometimes, tetany. (4,5) 

Skin ·Absorption: No evidence of adverse effects from available information. 

Inhalation: Inhalation of high airborne concentrations of dusts may result in 
non-specific irritation of the respiratory tract. 

Skin Contact: No significant adverse effects are anticipated based on available 
information. May cause mild irritation. 

Eye Contact: May cause irritation. 

EFFECTS OF· REPEATED OVEREXPOSURE: 
No evidence of additional adverse effects from available info~ati1~n. 

OTHER EFfECTS OF OVEREXPOSURE: 
Hypocalcemia may occur after ingestion of large amounts of material because of 
the potential binding of serum calcium. (5) 

EXISTING MEDICAL CONDITIONS POSSIBLY AGGRAVATED BY EXPOSURE: 
Skin irritation may be aggravated in persons with existing akin lesions. 
Breathing of dust may aggravate acute or chronic asthma and other chronic 
pulmonary disease. 



MATERIAL SAFETY DATA SHEET 

RHONE-POULENC BASIC CHEMICALS CO. 

PRODUCT NAME: Page: 6 of 6 

SODlUM POLYJ>HOSPHATE, GLASSY Effective Date: JANUARY 17, 1992 

X. REFERENCES 

(1) RTECS, 7/91 
(2) Unpublished Rhone-Poulenc sponsored toxicity study. 
(3) FHC Study !86-915 as reported on MSOS dated 9/7/88 
(4) Dreisbach, Handbook of Poisoning, 12th edition. 
(5) Gosselin, Clinical Toxicology of Commercial Products, Sth ed. 

The information herein is given in good faith 
but no warranty, expressed or implied, is made. 

MSDS # 03553-90.BSC 
.Psis 1 soo.zse.a 



MATERIAL SAFETY DATA SHEET 

RHONE-POULENC BASIC CHEMICALS CO. 

PI<.ODUCT NAME: Page: 5 of 6 

SODIUM POLYPHOSPHATE, GLASSY Effective Date: JANUARY 17, 1992 

Vlll. SPECIAL PROTECTION INFORMATION 

PROTEC'l'I VE EQUIPMENT SHOULD BE USED DURING THE FOLLOWING PROCEDURES: 
- Manufacture or formulation of this product 
- Repair and maintenance of contaminated equipment 
- Clean up of leaks and spills 

RESPIAA'I'ORY PROTECTION: 
If use conditions generate airborne dust, handle material in an open or well
ventilated ·area. Where adequate ventilation is not available, use• a NIOSH/MSHA 
approved respirator for dust. 

VENTILJ\TION: 
Provide adequate ventilation. Use local exhaust as needed to mair11tain airborne 
Pxpoeure below control limits. 

PROTECTIVE CLOTHING: Work clothing and gloves. 

EYE PROTECTION: Safety glasses with side shields. 

OTHER PROTECTIVE EQUIPMENT: 
Maintain a sink, safety shower and eyewash fountain in the work area. Have 
oxygen readily available. 

IX. REGULATORY STATUS 

TSCA Inventory Status: This product is listed on the TSCA inventory. 

Transportation Status: DOT: Not regulated 

Reporta~le quantity (RQ) under 49 CFR 172.101 Appendix: Not listed 

·SARA Title. III 
section 302 Extremely Hazardous Substance List: Not listed 
section 313 Toxic Chemicals: Not listed 

Reportable Quantity (RQ) under US EPA CERCLA: RQ "' 5000 lb 
(sodium hexametaphosphate) 

RCRA Hazardous Waste: Not listed 

State/International Right-to-Know Regulations: 

California: 
Connecticut: 
Florida: 
Ill inoie: 
Louisiana: 
Massachusetts: 
New Jersey~ 
New York: 
Pennsylvania: 
Rhode leland: 
Can:1da: 

Sodium Hexametaphosphate 

Not listed 
Survey 
Not listed 
Chemical List 
Spill, RQ K 5000 lb 
RTK, Spill list RQ=100 lb 
RTK, ID# 304Si TAX 
Spill RQ • 5000 lb (Air); 100 lb (L/W) 
RTK, ENV 
Not listed 
Not listed 



No.3 Sodium Hydroxide 11!91 

Section 6 •. Health·· Hazard Data, continued · ... ·. ••· , >i • ,,' · ''·') / • <•·:> · 
Acute Effects: lngeslion causes irrunediate burning of mouth. esophagus, and stomach; painful swallowing; excessive salivation; edemalous 
(excess fluid in surrounding tissue) lips, chin. rongue. and pharynx covered with exudale (fluid oozed from swollen tissue); esophqeal edema 
(swelling from fluid buildup in esophagus walls that c:an prevent all swallowing within hours); possibly edematOus, gelatinous, and necrotic 
Oocal.iz.ed tissue death) mucous membranes; vomiting (sometimes coffee grounds-like material due 10 digestive hemorrhage); and rapid. faint 
pulse; and cold. clammy skin. Death results c:ommonly from shock, asphyxia (oxygen loss due 10 inleiTUp(ed breathing), or pneumonia by the 
second or third day after ingestion. Dust inhalation c:an cmse mmy analJ. bums, temporuy hair loss (in nasal pusqes since JOdium hydroxide 
breaks down keratin), and possibly puimonmy edema (fluid in hmgs). Skin c:ontaa causa slippery, soapy feeling that is DOt usually painful for 3 
min after conw:t-even though skin damage begins immedi.a1cly. h causa bums, keratin (hair and nails) destruction, and inttlc:e1luJar edema 
(excess fluid in skin cells). with damage progressing 10 severe burns, tissue corrosion, deep ulc:erations, and pennment sc:cring jf DOt immedillely 
washed off. The c:omea begins 10 corrode on c:ontac:L Disintegration and sloughing of conjunctival and corneal epithelium may progress lO 
temporary or permanent corneal opacific:alion (cloudiness, beamUng impervious &o light) or symblepharon (.ntesion of lid lO eyeball). 
Cbronlc Effects: Dermatitis may result from repeated exposure to dilute solutions. Cases of squamous cell carcinoma (malignant turnoJS of 
epithelial origin) of the esophagus are reported 12 to 42 years after sodium hydroxide ingestion, although it is unclear whether the c:anc:er results 
from scar formation caused by tissue destruction or directly from the chemical's possible carcinogenicity. 
FIRST AID: Emergency personnel should protect against c:omaminalion. 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of cold water until transported to m emergency 
medical facility. Do not allow victim to keep eyes lightly shUL Waming! Although ~lashed directly in only one eye. sodium hydroxide may affect 
the other eye's sight if prompt medical aneruion is not received. Consult a physician immediately. 
Sldn: QidcJ:Jy remove contaminated clothing. Rinse with floodin' ~mounts of water for at least 15 min. Be aware that this substance c:an become 
Vf:ri hot whc:n in c:ontac:t with water. For reddened or blistered skin, ccmul.t a physician. Wash affected ~rea with soap and water. 
lnbalatlon: Remove exposed person to fresh air and support lreathing as needed. 
Ingestion: Never give anything by mouth 10 an unconscious or convulsing person. If ingested, have that conscious and Glut person drink 1 to 2 
glasses of water, followed by vinegar or fruit juice to neutrJ.lize the poison. Do not indJJce vomiting! 
Afler ftrst aid, get appropriate In-plant, paramedic, or community medical support. 
Note to PhysklaDs: Perform endosa:Jpy in all suspected cases of sodium hydroxide ingestion. Perform blood analysis 10 determine if dehydration, 
acidosis, or other clec:trOlyte imbalances have occuned. 

Sectioi(j1:tiiSpiii;IR.ik!alidl)isj)Osal ProcedUtes} • .\ ... . o\ / :_,· / , •::'• :.::::: .. ·: : ..... ,_.0 ·: ·.· .. -.•. · ·.·.········· ....•..• ·• .. .--o;:: ::: •• ,·. : [):)'.'}::';:::; ·:·: :' ,::.•=:::::: 

Spill/Leak: Notify safety personnel, isolate hazard area. deny entry, and stay upwind of spills. Cleanup personnel should J.l!.,Otcc:t against vapor 
inhalation and skin or eye contacL Use water spray to disperse vapors, but do not spray directly on spills. For small dry spills, avoid excess dust 
generation by carefully ~-g or vacuumin$ (with apprOJriate fllter) into a suitable container (above 60 •c sodium hytlroxide corrodes steel) 
for later ~al. For large spills. cover Wlth plastic sheet or other impermeable layer and contain for later disposal. Follow applicable OSHA 
regulations (29 CFR 1910.12 ). 
Environmental TI'UISJ)Ort: Sodium hydroxide is not mobile in solid fcmn, although it absorbs moisture very easily. Once liquid. sodium 
ltydroxide leaches rapidly in&o soil, possibly contaminating water sources. 
Environmental Degradation: Ecotoxicity values: TLm. mosquito fish, 125 ppm/96 hr (fresh water); TI.m. bluegill, 99 mg/48 hr (tap water). 
Disposal: Contact your supplier or a licensed contnctor for detailed recommendations. Follow applic&ble Federal, state, and local regulations. 
EPA. DesiK!latlons 
Listed as a RCRA Hazardous Waste (40 CFR 261.22): Characteristic of corrosivity 
Listed as a CERCLA Hazardous Substance• (40 CFR 302.4), Reportable 

Quantity (RQ): 1000 lb (454 kg)[* per Clean Wau:r Act, Sec. "311 (bX4)] OSHA Designations 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed Listed as an N.r Contaminant (29 CFR 1910.1000, Table Z-1-A) 
SARA Toxic Chcmical (40 CFR 372.65): Not listed 

S .. ...,.._·_·_ .. · .. ·._·_ ..... • ... ·"".·.· .. ·.·_n.·_.·.·.·.·.•'_, ••. o .. _._ .• ·.~_·'.·'_·'_,_'_•'_,,'_•'.S._._.· .. ~.·-.:.·_.·._·_··.·.· .•.... a_ .. _ ... '_.l .. ,·.='.•~.= ...... '· .. ··_.·,·.· .... o_·.··.·.t_._ .. :.u...; •. ··.·_·.·_._,_·.·.·· .. ·.·• ....• on_··.··.··.·_ ... · .. _ ...... • .. •._D ..... • .. _ .. a ... _._,_ .... __ ·. ·_'·.·.'.·'.•'.,·.·.:_:.·_:·_ •. •·.:.= ... ··.:.=.··.:'_·._'_:_,·_ •. :_:_,·_._••.•.••_,'_•.•.· ., ··••>=·•·,··· · .·.· · ... ·.·.·.·.·.·.-·.· ................. · ... ·.-..... ,_, , .... ,, ....... ,>,. '''\•·•·•'•''••'''•''''•'·•/>···::::/•\/\ ...• =•• >?·'_.,_.··_.=:"_::·_ .. ·_.;._·•·.,·_,·.•.•.•.•·.·•-•.•.=.:.•_:.•.• ········ .... , .. _., ••.. ,,,,.,,... •<i> ••·•••.\:::;·•·< ~ o:.._ £:.1: ~.... "" ~=-=::::::::::::::::::~::::::·: ·-:======·=.·=·=====:.::::=:=:=:-.:=====:<====·=====·= ... ·.· .. ·.·····.·.·.··.· ... ·.··· =·==<:-.===·===·=·==============:·:=====:====: ·======·>= :=·=:=.===-=. ====:=:>:::·.:::::=·-=::=::: .·.··=·=·=··· ..... . 

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protcc:tion regulations (29 CFR 1910.133). Since 
contact lens use in industry is c:onttovcrsial, establish your own policy. 
Respirator: Seek professional advice ¢or Ul respirator selection and usc. Follow OSHA respira10r regulations (29 CFR 1910.134) and, if 
ncccssazy, wear a NIOSH-approved respirator. Select the respirator based on its suitability to provide adequate worker protection for the given 
worlting conditions, level of airborne contamination, and presence of sufficient oxygen. For emergency or nonroutinc operations (cleaning spills. 
reactor vessels. or storage tanks), wear an SCBA. Warning! Air-pwifying respirators do not protea workers in orygen-dejicienl DlmOsphuu. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to Jrevent any skin contacL 
Ventilation: Provide genaal and local exhaust ventilation systems ro maintain airborne concentrations below the OSHA PEL (Sec. 2). Local 
exhaust ventilation is prefemd since it ]reVents contsminmt dispe:sion into the work area by conttolling it a1 its source.OIIl 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers. and washing facilities. 
ContamlDated Equipment: Separate conwninated work clothes from street clothes. l...mndcr con1aminatcd work clothing before wearing. 
Remove this material from your shoes and clean personal protective equipnenL 
. <Ammeuts: Neva cat, drink, or smoke in work areas. Pr~elic:c good personal hygiene after using this material, cspccially before eating. drinking. 
smoking, using the Ulilct, or applying cosmetics. 

Se¢tioiii~#?$~/~r~~9115.:~4:~9J:ilijJentsA••:::.::::')••::=•=:·:·;o:::·•/r, =·•.·;m.;::.,·:=·..:::\:•:w:=:::,.:•(·'/(.a'•;•=m•::::::::::m'?=: /t} :::=td::::r•=:·::::r? •e: ;;:::::;;,::;:::::=:=t==··: ::::::::::='!):::·. 
Storage Requirements: Avoig_physic:al damage Ul containers. Store in dry, well-ventilated area away from water, acids, metals, le 
liquids, and organic: halogens. Keep containers tightly closed since sodium hydroxide can dec:ompose to sodium c:arlxmatc and carbon dioxide 
upon exposure to air. Since c:orros1on occ:urs easily above 140 •F (60 •c), do not srore or transport sodium hydroxide in aluminum or steel 
containers at~ near chis leveL Store containers in rooms~ with trapped floor drains, curbs, or gutters. 
EngiDeerlng Coutrok: To reduce potauial health hazards, usc suffictcnl iiilution or lOCal exhaust ventilation to control hazardous contaminanrs 
ancf to maintain concentrations 11 the lowest practical leveL · 
Other Precautions: Consider preplaccmcnl and periodic medical examinations of exposed workers that emphasize eyes, skin, md respiratol}' 
tract. Consider a respiratory protection program that includes regular training, maintenmce, inspection, and evaluation.Infonn employees of the 
possible hazards in using sodium hydroxide. 

Transportation Data (49 CFR 172.101, .102) 
DOT Shlpplllg Name: Sodium hydroxide; dry, solid, flalce, bead or granular JMO Sblpplllg Name: Sodium hydroxide, solid 
DOT Hazard Class: Cmrosive material JMO Hazard Class: 8 
ID No.: UN1823 ID No.: UN1823 
DOT Label: Corrosive JMO Label: Corrosive 
DOT Packaging Exceptions: 173.244 IMDG Packaging Group: n 
DOT Packaging Requlremeuts: 173.245b 
MSDS Coll«tio11 References: 26, 38, 73, 89,100, 101, 103,124, ~26, 127,132, 133, 136,139, 140, 143,146, 148, 149,153, 159, 161,163 
Prepared by: M G1DD011, BA: Industrial Hygleae ReYiew: DI Wilsal, CH; Medical Re'riew: W Silvennm. MD~ Edited by: ER O'Camor, MS 
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BolllDg Point: 2534 "F (1390 "C) Spedfk Gravity: 2.13 at77 "F (25 "C) · 
Mel:tiDg Point: 60S "F (318A "C) Water SolubWty: 1 g/0.9 ml wlter, 1 g/0.3 ml boilling water 
Vapor Presmn: 1 mm Hg at 1362 "F (739 'C) Other SolubWties: 1 lfl.2 ml alcohol 1 g/4.2 ml methanol. soluble in glyceml; 
pH (O.SCJ, solution): 13 insoluble in 8CetODe md elba" 
Molecular Weight: 40.01 
Appearuce aad Odor: Odorless, hydroscopic (readily absorbs water) white flakes, cake, lumps, dlips, pelle1ts, or slicks. 

:S~mq::~:=tf:'Pi::~n~~~cm:;Q~fi.::i::,::::,:::::=:,:::(,\'(:.'{:=:.::n::::,:,:=:::::::,;r,:='t:::=:::,:::=:=::;::I:::::?::;::::::=:;::@:;::;::::;:;,::,:::t:@i::::::::;::::;;:::::,;:;:]:::::;:::::::::I'=::::::::::.:::::;.:;::;:::::,:m:{,::::::::=;o:t==:H:: : 
Flash Point: None JepOrted I Autolgnldoa Temperature: None reported I LEL: None reported 1 UEL: None reported 
ExtiDguJsbJDg Media: Although noncombustible as a solid, when in contact with moiswre or water sodium hydroxide c:an generare enough heat
to ignite surrounding combustibles. If possible without risk, remove containrn from area. Use cattinguishing agents suitable for surrounding f~re. 
For small fire, use dry d:tem.ical, carbon dioxide (C0

2
), or regular foam. Avoid water SJnY since water reacts with sodium hydroxide to generate 

subswuial heat. If you must use water, be sure it is as cold as possible. For large fires. use fog or regular foam. 
Unusual F1re or Esploslon Hazards: Sodium hydroxide may melt and flow when heated. 
Special Flre-flghtlDg Procedures: Since fire may produce toxic thermal decomposition products, wear a self -contained breathing apparatus 
(SCBA) with a full faccpiece operated in pressure-demand or positive-pressure mode. Also, wear fully protective clothing. Structural fJrefighteis' 
protective clothing povides limited protection. Apply cooling water to fire-exposed sides of container until fire is well oal Do 1101 splatter or 
splash this ma=iaL Stay away from ends of tanks. Be aware of runoff from fire c:outtol methods. Do not rele~LSe to sewers or waterways. 

~9Ji':$~:·::=:~vt!''Q#!i)'::::===::•:::.m::=:,••=•:,:':::=·==:•:·::=·:·:,:•:f'':,::::::=·m,:•.,.:::@:::=•·::=·=::::':I==::·:::::::::::t:::::::;::::,::::==:•:=:==:::,:':m::=-,::•:.I::::=.:::·{{:=•:::t•:=::::::::::=:=:::,=•=.::::•:=:=::::=•.)::::::•;::=::'f 
Stability/Polymerization: SodiiDll hydroxide is stable at room Jemperature in closed containers under nmmall storage and handling conditions. 
Hazardous polymerization emnot occur. Violent polymerization can occur when in contact with aaolein or 11:rylarlitrik.. Since sodium hydroxic 
readily absorbs water and carbon dioxide from air, keep containers tightly closed. 
CbemJcaliDcompatibilltles: Sodium hydroxide generates large amounts of heat when in contact with water ;md may steam and splatter. It reacts 
with mineral acids to form corresponding salts; reacts with weak-acid giSCS like hydrogen sulfide, sulfur dioxide, and carbon dioxide; ignites 
when in contact with c:innamaldehyde or zinc; and has exploded when exposed to a mixture of chlorofonn and ~ethane. Sodium hydroxide can 1 

very corrosive to metals such as aluminum. tin, and zinc as well as to alloys such as steel, and ma:y cause fonna.bon of flammable hydrogen gas. 
An increase in tempe.ranJre_ and pressure occms in clo~ containers when sodium bydroxi_de is. mixed with: acetic ~~ g~ ~c acid, 
chlorohydrin, chlorosulfaruc acid, ethylene cyanohydrin, glyoxal. oleum, 36% hydrochloric aad, 48.7% hydrofluoric acid, 70% rurnc acid, or 
96% sulfuric acid. 
Condldoas to Avoid: Avoid generation of sodiwn hydroxide dusts, ~~tact wi_th water, ~tals, and the chemi~ ~ a~ve. 
Hazardous Products or Decomposition: Therm.al oxidative deoompoSlllon of sodium hydroXIde can produce toXIC sodium OXlde CN~.:~O> and 
sodium peroxide (Na,_Q2) fumes. 

Section6fHealth'-Hazafd'Data':{,=••··'· .,_ ...•. , .•.•...... , .. ' ........ · .·.· .........•........ , .• ,, ,,,,,.,,;:>''· i:: ==:::•::;:;:::: "''=i'?,:::'::::=:,_,:,:> :,,::::·. ····' 1 
Carcinogenicity: In 1990 reports, the !ARC, NTP, and OSHA do not list sodium hydroxide as a carcinogen (see Chronic Effects). 
Summary or Risks: Sodium hydroxide is toxic by inhalation. of dusts or mis~ ing~~ or direct ~ ~ e~e c:o~tacl Damage is inunediate 
without prompt medical attention can become permanenl This strong, corros1ve alkali dissolves any livmg ll:iSUe 1t contacts. 
Medical Conditions Aggravated by Long-Term Exposure: None reported. 
Target Organs: Eyes, digestive tract, respiralory system. and skin. 
Primary Entry Routes: Ingestion, inhalation, and skin and eye contact. I 

Contiluu on nat page 



MATERIAL SAFETY DATA SHEET 

SANI-CLOR SODIUM HYPOCHLORITE 

GPS INDUSTRIES 
13280 Amar Road 

P.O. Box 326 
City Of Industry, CA 91746 

(818) 369-1255 

===================================================================== 
SECTION I. PRODUCT IDENTIFICATION 

===================================================================== 

Trade/Material Name: Sani-Clor Liquid Sanitizer 

Chemical Name: Sodium Hypochlorite 

Manufacturer: GPS Industries 

Phone: 818/369-1255 

CAS: 7681-52-9 

===================================================================== 
SECTION II. INGREDIENTS AND HAZARDS 

===================================================================== 

Ingredient Name: Sodium Hypochlorite Percent: 10-15% 

Hazard: Corrosive 

CAS: 7681-52-9 

===================================================================== 
SECTION III. PHYSICAL DATA 

===================================================================== 

Appearance & Odor: Yellow to greenish yellow clear liquid; 
chlorine odor. 

Water Solubility (%): 100% 

Boiling Point: Decomposes 

Vapor Density: N/A 

Vapor Pressure: V.P. of Water 

pH: 11.0 - 12.0 

Specific Gravity: (H20=l): 
1.216 

% Volatile by Volume: 90% 
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MATERIAL SAFETY DATA SHEET 

SANI-CLOR SODIUM HYPOCHLORITE 

==================================================================~=== 

SECTION VII. SPILL, LEAK AND DISPOSAL PROCEDURES 
====================================================================== 

Aquatic Toxicity (e.g., 96 HR. TLM): Not established, but if not 
dilute may seriously affect aquatic life. Do not allow spilled 
material to enter sewers or streams. 

Waste Disposal Method: Reduce with chemicals listed below. 
alkaline side and dilute with copious quantities of water. 
product is salt water. (NaCl) 

Keep on 
Main and 

Handling Spills: Flush with water to dilute as much as possible, 
avoid heat and contamination with acid materials. Do not use 
combustible materials such as sawdust to absorb hypochlorite. 

Absorbing Chemicals: Diatomaceous Earth or Soda Ash. 

====================================================================== 
SECTION VIII. SPECIAL PROTECTION INFORMATION 

====================================================================== 

Ventilation Requirements: No special ventilation required unless 
bleach is exposed to decomposition condition: i.e., spills or acidic 
conditions. 

Specific Personal Protective Equipment 
Respiratory: When fumes are present use NIOSH approved respirator 
with acid type canister. 

Eyes: Use goggles when dispensing solutions stronger than household 
bleach (7%). 

Gloves: Use rubber or plastic gloves when exposed to solutions 
stronger than household bleach (7%). 

Other: Use rubber apron, etc. to protect body from any splashing 
conditions. Use rubber protective shoes if spills occur. Safety 
showers and eyewash fountains should be available in storage and 
handling area. 
====================================================================== 

SECTION IX. SPECIAL PRECAUTIONS 
====================================================================== 

Storage Segregation: Store in cool area out of sunlight in plastic 
or lined metal containers. 

Other Precautions: Do not mix with other household chemicals. 

UFC: Corrosive 
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MATERIAL SAFETY DATA SHEET 

SANI-CLOR SODIUM HYPOCHLORITE 

=========================~=========================================== 
SECTION IV. FIRE AND EXPLOSION DATA 

====================================================================== 
Flash Point: Nonflammable 

Special Fire Fighting Procedures: 
exposed liquid, dilute copiously, 
respiratory protection if needed. 
very irritating fumes. 

Avoid fumes from spilled or 
ventilate, and be prepa:r:·ed to use 
Acid contamination will produce 

Usual Fire and Explosion Hazards: Bleach decomposes when heated~ 
decomposition products may cause containers to rupture or explode. 
Vigorous reaction possible with organic materials or oxidizing agents: 
may result in a fire. 
======================================================================= 

SECTION V. REACTIVITY DATA 
=============================================================~========= 

Conditions Contributing to Instability: Solutions of sodium 
hypochlorite are fairly stable in concentrations below 1%. Stability 
decreases with concentration, heat, light exposure, decrease in pH, 
and contamination with heavy metals, such as, nickel, cobalt, copper, 
and iron. 

Compatibility: Avoid contamination with heavy metals (act as 
catalysts), reducing agents, organics, ether, ammonia, acids. 

Hazardous Decomposition Products: Hypochlorous acid (HOCl), 
chlorine hydrochloric acid. Composition depends upon temperature and 
decrease in pH. Additional decompositiorr products, which depend upon 
pH, temperature and time, are sodium chloride, sodium chlorite and 
oxygen. 
========================================================================= 

SECTION VI. HEALTH HAZARD INFORMATION 
=========================================================:============= 

First Aid: 

Health Hazard Data Inhalation: 
irritating to mucous membranes. 
stored solution. 

Fumes from spills are very 
very little hazard from properly 

Skin Contact: Irritant, reddening of skin, skin damage. 

Eye Contact: severe irritation. 

Ingestion: causes irritation of membranes of the mouth, throat, and 
stomach pain and possible ulceration. LD5o (oral, rat) for 5.~5% 
NaOCl is approximately 13g/kg body weight and for 12.5% NaOCl 1s 
approximately 5gjkg body weight. 
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J.T.BAKER INC. 222 RED SCHOOL LANEt PHILLIPSBURG, NJ 08865 
M A T E R I A L S A F E T Y D A T A S H E E T 

24-HOUR EMERGENCY TELEPHO~E -- (201) 859-2151 
CHEMTREC # (800) 424-9300 -- NATIONAL RESPONSE CENTER # (800) 424-8802 

S4750 003 
EFFECTIVE: 

SODIU~ PHOSP~ATEt MONOBASIC, MONOHYDRATE 
05/01/89 

J.T.BAKER INC., 222 RED SCHOOL LANE, PHILLIPSBURG, NJ 08865 

PAGE: 1 
ISSUED: 05/17/89 

.. :.;:: ============== ========== ==== ===== ====== === ===== = ==== === ========= == ==== == ====== 
SECTION I - PRODUCT IDENTIFICATION 

------------------------------------------------------------------------------------------------------------------------------------------------------------
PRODUCT NAME: 
COMMON SYNONYMS: 

CHEMICAL FAMILY: 
FORMULA: 
FORMULA WT.: 
CAS NO.: 
NIOSH/RTECS NO.: 
PRODUCT USE: 
PRODUCT CODES: 

SODIUM PHOSPHATE, MONOBASIC, MONOHYDRATE 
SODIUM DIHYDRDGEN PHOSPHATE, MONOHYDRATE; 
BIPHOSPHATEt MONOHYDRATE 
INORGANIC SODIUM COMPOUNDS 
NAH2P04 H20 
137.99 
10049-21-5 
WA1900000 
LABORATORY REAGENT 
3818,3820 

SODIUM 

============================================================================== 
PRECAUTIONARY LABELING 

============================================================================== 
BAKER SAF-T-DATA* SYSTEM 

HEALTH 
FLAMMABILITY 
REACTIVITY 
CONTACT 

1 
0 
1 
2 

SLIGHT 
NONE 
SLIGHT 
MODERATE 

LABORATORY PROTECTIVE EQUIPMENT 

GOGGLES; LAB CCAT 

U.S. PRECAUTIONARY LABELING 

WARNING 
CAUSES IRRITATION. HARMFUL IF SWALLOWED OR INHALED. 
AVOID CONTACT WITH EYES, SKIN, CLOTHING. AVOID BREATHING DUST. KEEP IN 
TIGHTLY CLOSED CONTAINER. USE WITH ADEQUATE VENTILATION. WASH THOROUGHLY 
AFTER HANDLING. 

INTERNATIO~AL LABELING 

AVOID CONTACT WITH EYES. AFTER CONTACT WITH SKIN, WASH IMMEDIATELY WITH 
PLENTY OF WATER. KEEP CONTAINER TIGHTLY CLOSED. 

SAF-T-DATA* STORAGE COLOR CODE: ORANGE (GE~ERAL STORAGE) 

CONTINUED ON PAGE: 2 
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MATERIAL SAFETY DATA SHEET 

SA.NI-C::LOR. SODIUM HYJ?OC::HL«::>RITE 

======================================================================= 
SECTION IX. SPECIAL PRECAUTIONS (Continued) 

======================================================================= 

UN Register: UN1791 

Prepared/Revised By: BILL LANDMAN 
June 04, 1990 

As of date of preparation of this document, the foregoing information 
is believed to be accurate and is provided in good faith 1:o comply 
with applicable Federal and State law(s). However, no warranty or 
representation with respect to such information is intended or given. 
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J.T.BAKER INC. 222 RED SCHOOL LANE, PHILLIPSBURG, NJ 08865 
M A T E R I A L S A F E T Y 0 A T A S H E E T 

24-HOUR EMERGENCY TELEPHONE -- (201) 859-2151 
CHEMTREC # (BOO) 424-9300 -- NATIO~AL RESPCNSE CENTER # (800) 424-8802 

S475C 003 SODIUM PHOS~HATEt MONCBASICt ~ONOHYDRATE PAGE: 3 
ISSUED: 05/17/89 EFFECTIVE: 05/01/89 

============================================================================== 
SECTICN IV - FIRE AND EXPLOSION HAZARD DATA (CC~TINUED) 

============================================================================== 
UNUSUAL FIRE & EXPLOSION HAZARDS 

CLOSED CONTAINERS EXPOSED TO HEAT MAY EXPLODE. 

TOXIC GASES PRCDUCEO 
OXIDES OF PHOSPHORUS 

EXPLOSION DATA-SENSITIVITY TO MECHANICAL IMPACT 
NONE IDENTIFIED. 

EXPLOSION DATA-SENSITIVITY TO STATIC DISCHARGE 
NONE IDENTIFIED. 

============================================================================== 
SECTIO~ V - HEALTH HAZARD DATA 

============================================================================== 
THRESHOLD LIMIT VALUE (TLV/TWA): NOT ESTAELISHEO 

SH~~T-TERM EXPOSURE LIMIT {STEL): NOT ESTABLISHED 

,t~~·· PERMISSIBLE EXPOSURE LIMIT (PEL): NOT ESTABLISHEC 

TOXICITY OF COMPONENTS 

CRAL RAT LD50 FOR SODIUM PHOSPHATE, MONO~YCRATE 
CARCINOGENICITY: NTP: NO IARC: NO Z LIST: NO 

CARCINOGENICITY 
NONE IDENTIFIED. 

REPRODUCTIVE EFFECTS 
NONE IDENTIFIED. 

EFFECTS OF OVEREXPOSURE 

829C MG/KG 
CSHA REG: ~0 

INHALATION: IRRITATION OF UPPER RESPIRATORY TRACT 

SKIN CONTACT: IRRITATION, PROLONGED CONTACT MAY CAUSE DER~ATITIS 

EYE CONTACT: IRRITATION 

CC~TINUED ON PAGE: 4 
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Sodium Phosphate, Monobasic 

J.T.BAKER INC. 222 RED SCHOOL LANE, PHILL 
M A T E R I A L S A F E T Y D A T 

24-HO~R EMERGENCY TELEPHONE -- (201) 859-2151 
CHEMTREC ~ (800) 424-9300 -- NATIONAL RESPONSE CENTER # (SOC) 424-8802 

S4750 D03 
EFFECTIVE: 

SODIUM PHOSPHATE, MONOBASIC, ~ONOHYDRATE 
05/01/89 

PAGE: 2 
ISSUED: 05/17/89 

============================================================================== 
SECTION II - COMPONENTS 

============================================================================== 
COfo4PONENT CAS NO. WEIGHT % 
SODIUM PHOSPHATE, MONOHYDRATE 1oo4q-21-s 98-100 

OSHA/PEL 
N/E 

ACGit-t/TLV 
N/E 

============================================================================== 
SECTION III - PHYSICAL DATA 

============================================================================== 
BOILING POINT: N/A 

MELTING POINT: N/A 

SPECIFIC GRAVITY: 2.04 
(H20=1) 

SOLUBILITY(t-120): APPRECIABLE (>lC%) 

PI-' ~/A 

ODOR THRESHOLD (P.P.~.): N/A 

COEFFICIENT WATER/OIL DISTRIBUTION: N/A 

VAPOR PRESSURE (MMHG): N/A 

VAPOR DENSITY (AIR=l): N/A 

EVAPORATION RATE: N/A 

% VCLATILES BY VOLU~E: 0 
(21 c) 

PHYSICAL STATE: SOLID 

APPEARANCE & ODOR: WHITE CRYSTALS. ODORLESS. 

=============================================================================: 
SECTION IV - FIRE A~D EXPLOSION HAZARD DATA 

============================================================================== 
FLASH POINT (CLOSED CUP): N/A 

AUTOIGNITION TEMPERATURE: N/A 

FLAMMA9LE LIMITS: UPPER - N/A LOWER - t-./A 

FIRE EXTINCUISHING MEDIA 
USE EXTINGUISHING MEDIA APPRCPRIATE FOR SURRCUNDING FIRE. 

SPECIAL FIRE-FIGHTING PRCCECURES 
FIREFIGHTERS SHOULD WEAR PROPER PROTECTIVE ECUIPfo4ENT AND SELF-CONTAINED 
BREATHING APPARATUS WITH FULL FACEPIECE OPERATED IN POSITIVE PRESSLRE 
~ODE. MOVE CO~lAINERS ~RCM FIRE AREA IF IT CAN BE DONE WITHOUT RISK. USE 
~ATER TO KEEP FIRE-EXPOSED CCNTAINERS COCL• 

CONTINUED ON PAGE: 3 
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EFFECTIVE: 05/01/89 
PAGE: 5 

ISSUED: 05/17/89 

============================================================================== 
SECTION VI - REACTIVITY DATA 

============================================================================== 
STABILITY: STABLE HAZARDOUS POLYMERIZATION: WILL NOT OCCUR 

CONDITIONS TO AVOID: MOISTURE, HEAT 

INCOMPATIBLES: IRON AND GTHER HEAVY METALS, STRONG ACIDS 

DECOMPOSITION PRODUCTS: CXIDES OF PHCSPHCRUS 

============================================================================== 
SECTION VII - SPILL & DISPOSAL PROCEDURES 

============================================================================== 
STEPS TO BE TAKEN IN THE EVENT OF A SPILL OR DISCHARGE 

~EAR SELF-CONTAINED BREATHING APPARATUS AND FULL PROTECTIVE CLCTHING. WITH 
CLEAN SHOVEL, CAREFULLY PLACE MATERIAL I~TO CLEA~, DRY CONTAINER AND 
COVER; REMOVE FRO~ AREA. FLUSH SPILL AREA WITH wATER. 

OI ]SAL PROCEDURE 
DISPOSE IN ACCORDANCE WITH ALL APPLICABLE FEDERAL, STATE, ANC LOCAL 
ENVIRONMENTAL REGULATIONS. 

=:============================================================================ 
SECTION VIII - INDUSTRIAL PROTECTIVE EQUIPMENT 

------------------------------------------------------------------------------------------------------------------------------------------------------------
VENTILATION: USE ADEQUATE GENERAL OR LOCAL EXHAUST VE~TILATION TO 

KEEP FU~E OR OUST LEVELS AS LOW AS POSSIBLE. 

RESPIRATORY PRCTECTION: ~ONE REQUIRED WHERE ADEQUATE VENTILATION CGNOITIONS 
EXIST. IF AIRBORNE CONCENTRATION IS HIGH, USE A~ 
APPROPRIATE RESPIRATOR OR DUST MASK. 

EYE/SKIN PROTECTION: SAFETY GOGGLES, UNIFORM, PROPER GLOVES ARE 
RECOMMENDED. 

============================================================================== 
SECTION IX - STORAGE AND HANDLING PRECAUTIONS 

============================:==================:============================== 
SAF-T-DATA* STORAGE COLOR CODE: ORANGE (GENERAL STORAGE) 

STORAGE REQUIREMENTS 
KEEP CONTAINER TIGHTLY CLOSED. SUITABLE FGR ANY GENERAL CHE~ICAL STORAGE 
~REA. 

CCNTINUEO CN PAGE: 6 
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J.T.BAKER INC. 222 RED SCHOOL LANE, PHILLIPSBURG, NJ 08865 
M A T E R I A L S A F E T Y D A T A S H E E T 

24-HOUR EMERGENCY TELEPHO~E -- (201) 859-2151 
CHEMTREC # (800) 424-9300 -- NATIONAL RESPONSE CENTER # (BOO) 424-8802 

S475C D03 SODIUM PHOSPHATE, MONOBASIC, MONOHYDRATE PAGE: I. 

EFFECTIVE: 05/01/89 ISSUED: 05/17/8c 

============================================================================== 
SECTION V - HEALTH HAZARD DATA (CONTINUED) 

=============================================================================~ 

SKIN ABSORPTION: NONE IDENTIFIED 

INGESTION: NAUSEAt VOMITING, DIARRHEA, IRRITATION AND BURNS TO MOUTH 
AND STOMACH 

CHRONIC EFFECTS: NONE IDENTIFIED 

TARGET ORGANS 
EYES, SKIN 

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE 
NONE IDENTIFIED 

PRIMARY ROUTES OF ENTRY 
INHALATION, INGESTION, SKIN CONTACT, EYE CONTACT 

EMERGENCY AND FIRST AID PROCEDURES 

INGESTION: 

INHALATION: 

CALL A PHYSICIA~. IF SWALLOWED, IF CO~SCICUS, I~MMEDIATEL 
INDUCE VOMITING. 

IF !~HALED, REMOVE TO FRESH AIR. IF NCT BREATHI~G, GIVE 
ARTIFICIAL RESPIRATION. IF BREATHING IS DIFFICULT, GIVE 
OXYGEN. 

SKIN CONTACT: IN CASE OF CONTACT• FLUSH SKIN WITH WATER. 

EYE CONTACT: IN CASE OF EYE CONTACT, IMMEDIATELY FLUSH WITH PLENT~ OF 
wATER FOR AT LEAST 15 MINUTES. 

SARA/TITLE III HAZARD CATEGORIES AND LISTS 

ACUTE: YES CHRCNIC: YES FLAMMABILITY: NO PRESSURE: NO REACTIVITY: NO 

EXTREMELY HAZARDOUS SUBSTANCE: NC 
CERCLA HAZARDOUS SUBSTANCE: NO 
TOXIC CHEMICALS: NO 
TSCA INVENTORY: YES 

CONTINUED ON PAGE: 5 
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============================================================================== 
BAKER DISCLAIMS ANY CTHER WARRANTIES, EXPRESSED OR !~PLIED WITH REGARD 
TO THE PRODUCT SUPPLIED HEREUNDER, ITS ~ERCHANTABILITY OR ITS FITNESS 
FOR A PARTICULAR PURPOSE. 
THE USER SHOULC RECOGNIZE THAT THIS PROCUCT CAN CAUSE SEVERE INJURY ANC 
EVEN DEATH, ESPECIALLY IF IMPROPERLY HANDLED OR THE KNOwN DANGERS GF USE 
ARE NOT HEEDED. READ ALL PRECAUTIONARY INFORMATION. AS NEW DOCUMENTEC 
GENERAL SAFETY INFORMATION BECOMES AVAILABLE, BAKER WILL PERIODICALLY 
REVISE THIS MATERIAL SAFETY DATA SHEET. IF YOU HAVE ANY QUESTIO~S, 
PLEASE CALL CUSTOMER SERVICE (1-800-JTBAKER) FOR ASSISTA~CE. 

COPYRIGHT 1989 J.T.BAKER INC. 
• TRADEMARKS OF J.T.EAKER INC. 

APPRCVED BY QUALITY ASSURANCE DEPARTMENT. 

LAST PAGE 
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=============================================================================: 
SECTION IX - STORAGE AND HANDLING PRECAUTIONS (CONTINUED) 

============================================================================== 
SPECIAL PRECAUTIONS 

MATERIAL IS HYGRCSCOPIC. 

=================================;=========================================== 
SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION 

============================================================·================== 
DOMESTIC (O.O.T.) 

PROPER SHIPPING NAME: CHEMICALS, N.c.s. (~ON-REGULATED) 

INTERNATIONAL {I.M.O.) 

PROPER SHIPPING NAME: CHEMICALS, N.O.S. (NON-REGULATED) 
MARINE POLLUTANTS: NO 

AIR (I.C.A.O.) 

P~-· ER SHIPPING NAME: C~EMICALSt N.o.s. (NON-REGULATED) 

U.S. CUSTOMS HARMONIZATICN NUMBER: 28352200001 

=============================================================================== 
N/A = NOT APPLICABLE CR ~OT AVAILABLE 
N/E = NOT ESTABLISHED 

lHE INFORMATION IN THIS MATERIAL SAFETY DATA SHEET MEETS THE 
REQUIREMENTS OF THE UNITED STATES OCCUPATIONAL SAFETY AND HEALTH ACT AND 
REGULATIONS PROMULGATED THEREUNDER (29 CFR 1910.1200 ET. SEQ.) AND THE 
CANADIAN WORKPLACE HAZARDOUS MATERIALS INFORMATION SYSTEM. THIS DCCUMENT 
IS INTENDED ONLY AS A GUIDE TO THE APPROPRIATE PRECAUTIONARV HANDLING CF 
THE ~ATERIAL BY A PERSON TRAINED INt OR SUPERVISED BY A PERSON TRAINED 
INt CHEMICAL HANDLING. THE USER IS RESPONSIBLE FOR CETERMINING THE 
PRECAUTIONS AND DANGERS OF THIS CHEMICAL FOR HIS OR HER PAR.riCULAR 
APPLICATION. DEPENDING CN USAGE, PROTECTIVE CLOTHING INCLUDING EYE AND 
FACE GUARDS AND RESPIRATORS MUST BE USED TO AVOID CONTACT WITH MATERIAL 
OR BREATHING CHEMICAL VAPORS/FUMES. 
EXPOSURE TO THIS PRODUCT MAY HAVE SERIOUS ADVERSE HEALTH EFFECTS. THIS 
CHEMICAL MAY INTERACT WITH OTHER SUBSTANCES. SI~CE THE POTENTIAL USES 
ARE SO VARIED, BAKER CANNOT WARN OF ALL OF THE PCTENTIAL DANGERS OF USE 
OR INTERACTION WITH OTHER CHEMICALS OR MATERIALS. BAKER WARRANTS THAT 
THr CHEMICAL MEETS THE SPECIFICATIONS SET FORTH ON THE LABEl· 

CONTINUED ON PAGE: 7 



I:DITIDL MEASUIIES 
IF AIRBORNE CONTAMINANTS ARE GENERATED WHEN THE MATERIAL 

IS HEATED OR HANDLED. SUFFICIENT VENTILATION IN VOLUME AND 
AIR FLOW PATIERNS SHOULD .SE PROVIDED TO KEEP AIR 
CONTAUINANT CONCENTRATION LEVELS BELOW ACCEPTABLE 
CRITERIA 

ENGINEERING CONTROLS: THE FOLLOWING EXPOSURE CONTROL 
TECHNIQUES MAY BE USED TO EFFECTIVELY MINIMIZE EMPLOYEE 
EXPOSURE: LOCAL EXHAUST VENTILATION. ENCLOSED SYSTEM 
DESIGN. PROCESS ISOLATION AND REMOTE CONTROL IN 
COMBINATION WITH APPROPRIATE USE OF PERSONAL PROTECTIVE 
EQUIPMENT AND PRUDENT WORK PRACTICES. THESE TECHNIQUES 
MAY NOT NECESSARILY ADDRESS ALL ISSUES PERTAINING TO 
YOUR OPERATIONS. WE. THEREFORE. RECOMMEND THAT YOU 
CONSULT WITH EXPERTS Or YOUR CHOICE TO DETERMINE 
WHETHER OR NOT YOUR PROGRAMS ARE ADEQUATE. 

PEISDIAL PIDTECTIDI IIFDIIATIDI 
WHERE AIR CONTAMINANTS CAN EXCEED ACCEPTABLE CRITERIA. 

USE NIOSH:MSHA APPROVED RESPIRATORY PROTECTION 
EQUIPMENT. RESPIRATORS SHOULD BE SELECTED BASED ON THE 
FORM AND CONCENTRATION OF CONTAMINANTS IN AIR IN 
ACCORDANCE WITH OSHA 29 CFR 1910.134 OR OTHER APPLICABLE 
STANDARDS OR GUIDELINES. 

USE GOGGLES IF CONTACT IS LIKELY. 
WEAR IMPERVIOUS GLOVES AS REQUIRED TO PREVENT SKIN 

CONTACT. 

SPill 011 LEU PIOCEDUIIES 
ELIMINATE ALL IGNITION SOURCES 
SOAK UP WITH ABSORBENT MATERIAL AND REMOVE 
TO A CHEMICAL DISPOSAL AREA 
PREVENT ENTRY INTO NATURAL BODIES OF WATER. 

WAffi DISPOSAL IETHDD 
DISPOSE OF ACCORDING TO LOCAL STATE. AND FEDERAL 

REQUIREMENTS. 
EMPTY CONTAINER: MAY CONTAIN EXPLOSIVE VAPORS. DO NOT CUT. 

PUNCTURE OR WELD ON OR NEARBY. INCINERATION WILL CAUSE 
CONTAINER TO BURST VIOLENTLY 

STORAGE PIECAUTIDU 
DO NOT STORE AT TEMPERATURES OVER 120 F. 

DOT CLASSIRCATIOI 
ORM·D CONSUMER COMMODITY 

NOR(M) KD-71308 06/30/86 
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IVI~It:tilAL ~At-t:l '( UAIA ~HEET 
The Sherwin-Williams Comi)any 
THE SPECIAL. TY DMSION 
6830 Cochran Rd. 
Solon, OH 441 39-3908 

Emergency Telepho 
216-292-7400 

For ordering Information, additional copies of MSDS etc t-81 E 
For technical information only, 216-292-7400 ' "' =1 

<1y Paint, Krylon Fiel,. 
THE OSHA HAZARD COMMUNICATION STANDARD 29 CFR 1' 
CONTAINED ON THIS SHEET BE MADE AVAILABLE TO YOUR Marker 

INSTRUCT YOUR WORKERS TO HANDLE THIS PROilUCT PROPERLY 

NAME: KRYLON FIELD MARKER SPRAY PAINT AEROSOL 
TYPE: MARKING PAINT FOR GRASS 30-Ja•B6 

APPLICATION: ITEM NOS: 7130 WHITE: 7131 YELLOW: 7132 RED 

SI&IIAL WDI~DAII&ERI 

THIS MATERIAL IS A "HEALTH HAZARD" AND/OR A "PHYSICAL HAZARD" AS DETERMINED WHEN REVIEWED ACCORDING TO THE REQUIREMENTS OF THE 
OCCUPATIONAL SAFETY AND HEALTH AOMINISTRA TION 29 CF R PART 1910.1200 "HAZARD COMMUNICATION" STANDARD. 

CHEMICAL HAZAID IAnl& I'HTSICAL DATA 
HEALTH=2(M0DERATE) VAPOR PRESSURE-- SEE CAN PRESSURE 

FIRE-4(EXTREMEl VAPOR DENSITY HEAVIER THAN AIR 
REACTIVITY-=O(LEAS'D SOLUBILITY IN WATER-- SLIGHT 

CHRONIC-· SPECIFIC GRAVITY LIGHTER THAN WATER 
Z9CFIII1D.1ZDD HAZAIDDUS IIISIEDIEITSIIEI'DITED HEALTH EFFECTS EVAP RATE FASTER THAN BUTYL ACETATE 
CAS IESISTIT IQ. IATEIIAL DESCilmGI If. IY WT. BOILING POINT: APPEARANCE: ODOR-- N.A. 

74·11-1 I'IDI'UE 11.5-17.3 
THIS MATERIAL IS A SIMPLE ASPHYXIANT. SIGNS AND SYMPTOMS 

OF OVEREXPOSURE INCLUDE CYANOSIS. RESPIRATORY DISTRESS. 
HEADACHE. DIZZINESS. DROWSINESS. UNCONSCIOUSNESS AND 
ASPHYXIATION. 

CAN CAUSE CENTRAL NERVOUS SYSTEM DEPRESSION. 
ACGIH TLV: SIMPLE ASPHXIANT-SEE ACGIH TLVS. APPENDIX E 
OSHA PEl 1000 PPM (1800 MGJM3) TWA 

75-ZI·S ISDIUTUE 11.-11.5 

PERCENT VOLATILE BY WEIGHT 80 
PERCENT NON-VOLATILE BY WEIGIH 20 
PRESSURE IN CONTAINER. PSIG @1 70 F APPROX. 50 

ACUTE HEALTH HAZARD DATA 
SKIN ABSORPTION: NO HAZARDS KNOWN TO BORDEN 
INGESTION: MAY BE HARMFUL IF SWALLOWED. 
INHALATION: MAY BE HARMFUL IF INHALED LIQUID OR 

VAPOR CAN CAUSE IRRITAT:ON OF NOSE. THROAT AND LUNGS 
SKIN: CAUSES IRRITATION 
EYES: CAUSES IRRITATION. r_; 

Q 

107-ZI·I ETHYLEIIE &LYCDL 
OVEREXPOSURE MAY CAUSE LIVER DAMAGE 
OVEREXPOSURE MAY CAUSE KIDNEY DAMAGE. 
CAN CAUSE CENTRAL NERVOUS SYSTEM DEPRESSION. SIGNS AND 

SYMPTOMS MAY INCLUDE HEADACHE. DIZZINESS. NAUSEA 
VOMITING. UNCONSCIOUSNESS AND EVEN ASPHYXIATION. 

ACGIH TLV: VAPOR 50 PPM (125 MGiM3) CEILING 

6.3 KUDLIII& I'IECAUTIDIIS 
INHALATION: AVOID BREATHING VAPOR OR MIST. 
USE WITH ADEQUATE VENTILATION. 
SKIN: AVOID CONTACT WITH SKIN. 
EYES: AVOID CONTACT WITH EYES. 
HANDLE IN ACCORDANCE WITH GOOD INDUSTRIAL HYGIENE AND 

SAFErf PRACTICES. THESE PRACTICES INCLUDE AVOIDING 
UNNECESSARY EXPOSURE AND REMOVAL OF THE MATERIAL FROM 
EYES. 5KIN AND CLOTHING. 

u 
u 
u 
u 
D 

I 01·11·3 TO LUEllE 7.1·9.4 
OVEREXPOSURE MAY CAUSE LIVER DAMAGE. 
OVEREXPOSURE MAY CAUSE KIDNEY DAMAGE. CAN CAUSE CENTRAL 

NERVOUS SYSTEM DEPRESSION. SIGNS AND SYMPTOMS MAY 
INCLUDE HEADACHE. DIZZINESS. NAUSEA. VOMITING. 
UNCONSCIOUSNESS ANO ASPHYXIATION. REPORTS HAVE 
ASSOCIATED REPEATED AND PROLONGED OCCUPATIONAL 
OVEREXPOSURE WITH PERMANENT BRAIN AND NERVOUS SYSTEM 
DAMAGE. INTENTIONAL MISUSE BY DELIBERATELY CONCENTRATING 
AND INHALING THE CONTENTS MAY LEAD TO ADDICTION AND MAY 
BE HARMFUL OR FATAL 

ACGIH TLV: 100 PPM (375 MG/M3) TWA:. 150 PPM (560 MGIM3) STEL 
OSHA PEL 200 PPM TWA: 300 PPM CEILING: 500 PPM 10-MIN. PEAK 
NIOSH DOCUMENT NUMBER: 73-11023 

133D·ZD·7 IYlEIIE 
OVEREXPOSURE MAY CAUSE LIVER DAMAGE 
OVEREXPOSURE MAY CAUSE KIDNEY DAMAGE 

2.3-3.9 

CAN CAUSE CENTRAL NERVOUS SYSTEM DEPRESSION. SIGNS AND 
SYMPTOMS MAY INCLUDE HEADACHE. DIZZINESS. NAUSEA. 
VOMITING. UNCONSCIOUSNESS AND EVEN ASPHYXIATION. 

ACGIH TLV: 100 PPM (435 MG/M3) TWA:. 150 PPM (655 MG/M3) STEL 
OSHA PEL: 100 PPM :435 MG!M3) TWA 
NIOSH DOCUMENT NUMBER: 75-168 

U ID3Z·3Z·4 U.&l'. IIAPHTHA 
CAN CAUSE CENTRAL NERVOUS SYSTEM DEPRESSION. SIGNS 

(
. '\ AND SYMPTOMS MAY INCLUDE HEADACHE DIZZINESS. NAUSEA. 

1.5·1.1 

_) 
VOMITING. UNCONSCIOUSNESS AND EVEN ASPHYXIATION. 

l ACGIH TLV: 300 PPM (1350 MGIM3) TWA:. 400 PPM (1800 MGIM3) 
I STEL 
j NIOSH DOCUMENT NUMBER: 77-192 ·, 

u 

WASH THOROUGHLY AFTER HANDLING. 

EMER&EilCT AND FIRST AID I'IOCEDUBES 
INGESTION: IF SWALLOWED. DO NOT INDUCE VOMITING. 

CALL,\ PHYSICIAN IMMEDIATELY 
INHALATION: REMOVE TO FRESH AIR. IF NOT BREATHING. GIVE 

ARTIFICIAL RESPIRATION. PREF:RABLY MOUTH-TO-MOUTH. IF 
BREATHING IS DIFFICULT. GIVE OXYGEN. CALL A PHYSICIAN. 

SKIN CONTACT. FLUSH SKIN WITH WATER 
IF IRRITATION PERSISTS. CALL A PHYSICIAN. 

EYE CONTACT: IMMEDIATELY FLUSH EYES WITH PL~NTY OF WATER 
FOR AT LEAST 15 MINUTES. EYELIDS SHOULD BE HELD APART 
DURING IRRIGATION TO INSURE WATER CONTACT WITH ENTIRE 
SURFACE OF EYES A~D LIDS. CALL A PHYSICIAN. 

FilE AID EXPLOSION HAZAID DATA 
EXTREMELY FLAMMABLE. 
CONTENTS UNDER PRESSURE: EXI'OSURE TO HIGH TEMPERATURE 

MAY CAUSE BURSTING. AVOID IIAOIATORS. STOVES. DIRECT 
SUNLIGHT. OR OTHER HEAT SOURCE DO NOT PUNCTURE OR 
INCINERATE CONTAINER. DO NOT SPRAY NEAR OPEN FLAME. 

IN CASE OF FIRE. USE DRY Cl-fE'A'O~ !=IJAM GR CC2. WATER '.1.!Y 
BE INEFFECTIVE. BUT SHOULD BE USED TO KEEP FIRE-EXPOSED 
COI-lTAiNERS COOL 

REACTIVITY DATA 
NORMALLY STABLE AS DEFINED IN NFPA 704-12~4-31 I 
MAJOR DECOMPOSITION PRODUCTS: CO. C02 
HAZARDOUS POLYMERIZATION WILL NOT OCCUR 

SEE REVERSE SIDE 

NOR(M) KD-71308 06/30/86 



HANDLE IN ACCORDANCE WITH GOOD INDUSTRIAL HYGIENE AND SAFETY 
PRACTICES. THESE PRACTICES INCLUDE AVOIDING UNNECESSARY 
EXPOSURE AND REMOVAL OF THE MATERIAL FROM EYES. SKIN AND 
CLOTHING. 

WASH THOROUGHLY AFTER HANDLING. 
EIIEIIiEIC1 AID FillY AID PIDCEDDIES 

INGESTION: IF ACCIDENTlY SWALLOWED. DILUTE BY DRINKING LARGE 
OUANTTTlES OF WATER IMMEDIATELY CONTACT POISON CONTROL CENTER 
OR HOSPITAL EMERGENCY ROOM FOR AWf OTHER AODITI0~6.L TREATMENT 
DIRECTIONS. 

INHALATION: IF INHALED. REMOVE TO FRESH AIR. IF NOT BREATHING. 
GIVE ARTIFICIAL RESPIRATION, PREFERABLY MOUTH·TG-MOUTH. 
CALL A PHYSICIAN. 

SKIN CONTACT: FLUSH SKIN WITH PLENTY OF WATER. REMOVE CONTAMINATED 
CLOTHING. CALL A PHYSICIAN IF IRRITATION PERSISTS. 

EYE CONTACT: IMMEDIATELY FLUSH EYES WITH PLENTY OF WATER FOR AT 
LEAST 15 MINUTES. EYELIDS SHOULD BE HELD APART DURING IRRIGATION 
TO INSURE WATER CONTACT WITH ENTIRE SURFACE OF EYES AND LIDS. 
CALL A PHYSICIAN. 

FilE AIID WLDSIDI HAZAID DATA 
EXTIEIEL'f FUIIlll!. • 
DO lOT IICIIEIATE (IUIIIJ COITAIIEL AftiD IIEAT. 
KEEP CDITAIIEIIELOI lZD F. (50 C1 HIGH TEMPERATURES MAY CAUSE 

BURSTING. DO NOT PLACE CONTAINER ON RADIATOR. STOVE. IN DIRECT 
SUNLIGHT OR NEAR OTHER HEAT SOURCES. DD lOT "'ICT111E CDITAIIEL 
CONTENTS UNDER PRESSURE WILL DISCHARGE. AIQID OPEl FUIU SJIUKS. 
PILOT UliKTS. DO lOT SIDlE. VAPOR MAY IGNITE EXPLOSIVELY. SPRAY 
MIST OR VAPOR EVAPORATING FROM A DEPOSITED FILM IS HEAVIER THAN 
AIR AND MAY SETTLE IN LOW PLACES OR TRAVEL OUTWARD TO A SOURCE OF 
IGNITION AND FLASHBACK 

IN CASE OF FIRE. USE DRY CHEMICAL FOAM OR C02. WATER MAY 
BE INEFFECTIVE. BUT SHOULD BE USED TO KEEP FIRE·EXPOSED 
CONTAINERS COOL 

REACTIVITY DATA 
NORMALLY STABLE AS DEFINED IN NFPA 704·12(4·3.1). 
HAZARDOUS POLYMERIZATION: WILL NOT OCCUR 
INCOMPATIBILITIES: STRONG OXIDIZERS. 
OTHER HAZARDS: NONE KNOWN TO BORDEN. 
DECOMPOSITION PRODUCTS MAY INCLUDE: OXIDES OF CARBON. 

COIITIOL IWUIES 
IF AIRBORNE CONTAMINANTS ARE GENERATED WHEN THE MATERIAL IS 

HEATED OR HANDLED. SUFFICIENT VENTILATION IN VOLUME AND AIR FLOW 
PATTERNS SHOULD BE PROVIDED TO KEEP AIR CONTAMINANT 
CONCENTRATION LEVELS BELOW ACCEPTABLE CRITERIA. 

ENGINEERING CONTROLS: THE FOLLOWING EXPOSURE CONTROL TECHNIQUES 
MAY BE USED TO EFFECTIVELY MINIMIZE EMPLOYEE EXPOSURE: LOCAL 
EXHAUST VENTILATION. ENCLOSED SYSTEM DESIGN. PROCESS ISOLATION 
AND REMOTE CONTROL IN COMBINATION WITH APPROPRIATE USE OF 
PERSONAL PROTECTIVE EQUIPMENT AND PRUDENTWORK PRACTICES. THESE 
TECHNIQUES MAY NOT NECESSARILY ADDRESS ALL ISSUES PERTAINING TO 
YOUR OPERATIONS. WE. THEREFORE. RECOMMENDTHATYOUCONSULTWITH 
EXPERTS OF YOUR CHOICE TO DETERMINE WHETHER OR NOT YOUR 
PROGRAMS ARE ADEQUATE 

PERSOKAL PIOTECTlO• I.FQI.lTIO. 
WHERE AIR CONTAMINANTS CAN EXCEED ACCEPTABLE CRITERIA. USE NIOSH/ 

MSHA APPROVED RESPIRATORY PROTECTION EOUIPt.IEHT. RESPIRATORS 
SHOULD BE SELECTED BASED ON THE FORM AND CONCENTRATION OF 
CONTAMINANTS IN .\IR IN ACCORDANCE WITH OSHA 29 CFR 1910.134 OR 
OTHER APPLICABLE STANDARDS OR GUIDELINES. 

USE GOGGLES IF CONTACT IS LIKELY. 
WEAR IMPERVIOUS GLOVES AS REQUIRED TO PREVENT SKIN CONTACT. 

SPILL DB LEAK PIDCEDUIES 
ELIMINATE ALL IGNITION SOURCES. 
SOAK UP WITH ABSORBENT MATERIAL AND REMOVE TO A CHEMICAL 

DISPOSAL AREA 
PREVENT ENTRY INTO NATURAL BODIES OF WATER. 

WArn DISPOSAL 
DISPOSE OF ACCORDING TO LOCAL STATE/PROVINCIAL AND FEDERAL 

REQUIREMENTS. 
EMPTY CONTAINER: MAY CONTAIN EXPLOSIVE VAPORS. DO NOT CUT. 

• PUNCTURE OR WELD ON OR NEARBY. 
INCINERATION WILL CAUSE CONTAINER TO BURST VIOLENTLY. 

STUUSE PIECAilTIDIS 
KEEP CONTAINER CLOSED. 
STORE IN A COOL WELL-VENTILATED AREA 
DO NOT STORE AT TEMPERATURES ABOVE 120 F. 
AVOID RADIATORS, STOVES. DIRECT SUNUGHT. OR OTHER HEAT SOURCE. 
KEEP AWAY FROM HEAT. SPARKS. FLAME AND OTHER IGNITION SOURCES. 
DO NOT STORE NEAR STRONG OXIDIZING CHEMICALS. 

DDT ClASSIACATIDI 
ORM·D CONSUMER COMMODI'TY. 

WA TITLE Ill SECTIDII313 
AID 40 CFI PAIT 372 

TIIXIC CKEIICAL IDnFICAnOII SKEET 

ICBnDII FLDDIESCEIT SPUY PAl IT 
THIS PRODUCT CONTAINS THE FOLLOWING TOXIC CHEMICAL($) SUBJECT TO THE 

REPORTING REQUIREMENTS OF SECTION 313 OF TITLE 111 OF THE SUPERFUND 
AMENDMENTS AND REAUTHORIZATION ACT OF 1986. AND SUBPART 
C·SUPPLIER NOTIFICATION REQUIREMENT OF 40 CFR PART 372. 

CAS RESISTIY PCT. IY 
IIUIIER CHEIICAL IAIE lElCHT 

108·88·3 TOLUENE 1656 
THIS TOXIC CHEMICAL NOTIFICIATION SHEETMUSTNOTBEOETACHED FROM THE 

MATERIAL SAFETY DATA SHEET (MSDS). AWf COrflNG AND REDISTRIBUTION 
OF THE MSDS SHALL INCLUDE COrflNG AND REDISTRIBUTION OF THIS 
NOTIFICATION SHEET ATTACHED TO COPIES OF THE MSOS SUBSEQUENTLY 
REDISTRIBUTED. 

PREVIOUS ISSUE:30-MAR·90 CURRENT ISSUE:06-APA·90 KD-3 101 0 



I 
( 

r. 

r 
I 

l. 

r 
r 
l 

L. 

r 
f 

\ 
"L..J 

r 

L 

0 
u 
L __ ) 

D 

MA.ll:.HIAL ~ArC. I Y UA I A ~Ht:t:.l 
The Sherwin-Williams Company 
THE SPECIALTY DMSION 

Emergency Telephc 
:~16-292-7400 

6830 Cochran Ad. 
Solon, OH 44139-3908 

For ordering Information, additional copies of MSDS, etc., 1-80 
For teehnlcallnformation only, 216-292-7400 Spray Paint, Krylon 

Fluorescent THE OSHA HAZARD COMMUNICATION STANDARD 29 CFR 19 
CONTAINED ON THIS SHEET BE MADE AVAILABLE TO YOUR 

INSTRUCT YOUR WORKERS TO HANDLE THIS PRODUCT PROPERLY 

DESCRIPTION: KRnDN FWORESCENT SPRAY PAINT 
PRODUCT TYPE: .AEROSOL· SPRAY PAINT 06-APR-90 

APPLICATION: ITEM NOS.: 3101 RED ORANGE. 3102 YELLOW ORANGE. 3103 SUNSET ORANGE. 31041lEMON YELLOW, 3105 
CER1SE. 3106 GREEN. 3107 BLUE. 3110 OXNORO ORANGE. 3111 YUBA YELLOW, 3112 ROMONA RED. 3113 
GARDENA GREEN. 3114 BAJA BLUE. 3115 PASADENA PINK. 

SIGNAl WORD DANSER! 
THIS MATERIAL IS A "HEALTH HAZARD" AND/OR A "PHYSICAL HAZARD" AS DETERMINED WHEN REVIEWED ACCORDING TO THE REOUIREME~ • .:) 
OF THE OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION 29 CFR PART 1910.1200 "HAZARIJ COMMUNICATION" STANDARD. 

CHEMICAL IWAID IAnl& 
HEALTH-2(MODERATE) 

FIRE-4(EXTREME) 
REACTMTY-o(LEAST) 

CHRONIC-• 
29CFI1910.1%00 HAZAIDOUS II&IEDIEilliiEPOmD HEALTH EFFECTS 
WIIE&ISTIY 10. IATEIIAL DESCIIPnOI % IAI&E 

THE INGREDIENTS LISTED BELOW HAVE BEEN ASSOCIATED WITH ONE 
OR MORE OF THE USTED IMMEDIATE AND/OR DELAYED (•) HEALTH 
HAZARDS. RISK OF DAMAGE AND EFFECTS DEPENDS UPON DURATION 
AND LEVEL OF EXPOSURE. BEFORE USING OR HANDUNG. READ AND 
UNDERSTAND "THE MSDS. 
7-HH PIOPUE ID-30 
THIS MATERIAL IS A SIMPLE ASPHYXIANT. SIGNS AND SYMPTOMS OF 

OVEREXPOSURE INCLUDE CYANOSIS. RESPIRATORY DISTRESS. HEADACHE. 
DIZZINESS. DROWSINESS. UNCONSCIOUSNESS AND ASPHYXIATION. 

CAN CAUSE CENTRAL NERVOUS SYSTEM DEPRESSION. 
- SEE FOOTNOTE C. 
ACGIH TLV: SIMPLE ASPHYXIANT· SEE ACGIH TLVS,INTRODUCTION 
OSHA P£1: 1000 PPII (1100 1&1131 TWA 
75-%1-5 ISOIUTAIE 1 D-30 
-SEE FOOTNOTE C. 
ACGIH TLV: NONE ESTABLISHED 
OSHA PEL: lOME ESTAIUSHED 
I OHf-3 -TOWENE I D-30 

1m IEIISED OSHA PEL 
CAN CAUSE LIVER DAMAGE. 
CAN CAUSE KIDNEY DAMAGE. 
CAN CAUSE CENTRAL NERVOUS SYSTEM DEPRESSION. SIGNS AND SYMPTOMS 

MAY INCLUDE HEADACHE. DIZZINESS. NAUSEA VDMmNG. 
UNCONSCIOUSNESS AND ASPHYXIATION. 

REPORTS HAVE ASSOCIATED REPEATED AND PROLONGED OCCUPATIONAL 
OVEREXPOSURE TO SOLVENTS WITH PERMANENT BRAIN AND NERVOUS 
SYSTEM DAMAGE. INTENTIONAL MISUSE BY DELIBERATELY 
CONCENTRATING AND INHALING "THE CONTENTS MAY LEAD TO ADDICTION 
AND MAY BE HARMFUL OR FATAL 

- SEE FOOTNOTE C. 
ACGIH TLV: 100 PPM (37S MG/M3) TWP-:, 1SO PPM (S60 MG/M3) STEL 
OSHA PEl: 100 I'PI (375 1&1131 TWA; 150 PPI (510 1&1131 nEL 
NIOSH DOCUMENT NUMBER: 73·11023 
11 D-54-3 •HWIE 1 D-30 

1m IEIIIED OSHA PEL 
CHRONIC EXPOSURES MAY CAUSE PERIPHERAL NEUROPATHY. 
CAN CAUSE CENTRAL NERVOUS SYSTEM DEPRESSION. SIGNS AND SYMPTOMS 

MAY INCLUDE HEADACHE. DIZZINESS. NAUSEA VOMITING. 
AND DROWSINESS. 

- SEE FOOTNOTE C. 
ACGIH TLV: SO PPM (180 MG/M3) TWA 
OSHA PEl: 511 PPII (110 11&1131 TWA 
NIOSH DOCUMENT NUMBER: 77·1S1 
142-12·5 IIEPTAIE 1D-30 

1m IEIISED OSHA KL 
CAN CAUSE CENTRAL NERVOUS SYSTEM DEPRESSION. SIGNS AN,[) SYMPTOMS 

MAY INCLUDE HEADACHE. DIZZINESS. NAUSEA VOMmNG. . 
UNCONSCIOUSNESS AND EVEN ASPHYXIATION. 

- SEE FOOTNOTE C. 
ACGIH TLV: 400 PPM (1600 MGIM:I) TWP-:. SOO PPM (2000 MG/M3) STEL 
DSIA PEl: 400 PPII (1100 1&1131 lWA; 500 I'PI (ZDDO 1&1131 ML 
NIOSH DOCUMENT NUMBER: n-151 
14742-IH U&HT AUPHAnC SDLVEIT MAPHTIIA (PETIOLEUII II m 
CAN CAUSE CENTRAL NERVOUS SYSTEM DEPRESSION. SIGNS AND SYMPTC 

MAY INCLUDE HEADACHE. DIZZINESS. NAUSEA VOMmNG. 
UNCONSCIOUSNESS AND EVEN ASPHYXIATION. 

- SEE FOOTNOTE C. 
ACGIH TLV: NONE ESTABLISHED 
OSHA PEl: IOIE ESTAIUSHED 
FOOTNOTE C: AS OF "THE DATE OF ISSUANCE OF THIS DOCUMENT. THIS 

MATERIAL HAS NOT BEEN USTEO BY NTP, IARC OR OSHA AS A CARCINO~Ct( 
PHYSICAL DATA 

APPEARANCE AND PHYSICAL STATE 
AUTOIGNITION TEMPERATURE. DECi F 
BOILING POINT, DEG F f 760 MM HG 
EVAPORATION RATE (BUTYL ACETATE-!) 
FHSA: 1 6CFR 1500.3(C) (6) 
FLASH POINT, DEG F 
FLASH POINT, PROPELLANT, DEG F 
ODOR 
ODOR THRESHOLD. PPM 
PERCENT VOLATILE BY WEIGHT 
PH • 68 DEG F 
PRESSURE IN CONTAINER. PSIG • 70 F 
SOLUBILITY IN WATER il 68 DEG F 
SPECIFIC GRAVITY 
UP/LOW FLAMMABLE Ul.tiTS. % BY VOL 
VAPOR DENSITY (AIR -1) @I 68 DEG F 
VAPOR PRESSURE· SEE CAN PRESSURE 
COEFFICIENT OF WATER/OIL DISTFIIB. 

IIIIEDIATE HEALTH IWAID DATA 

LIQUID & LIOUIFIED I 5 
NOT AVAILABLE 

> -4 9 (PROPEL I .\NT) 
1 

EXTREMELY FLA~ E 
/-4 

< ·99 (ESTIMATED) 
HYDROCARBON SOL'F"T 

NOT AVAILA E 
s: 4 

ESSENTIALLY NEUTRAL 
APPROX. SO 

SLI T 
0.72 +!· 2 

NOT AVAILA .. ..E 
>1 

NOT A VAlLA E 

SKIN ABSORPTION: NO HAZARDS KNOWN TO BORDEN. 
INGESTION: NOT EXPECTED TO BE HARMFUL UNDER NORMAL CONDmONS 

OF USE. . 
IF ACCIDENTLY SWALLOWED. BURNS OR IRRITATION TO MUCOUS MEMBRAI I. 

ESOPHAGUS OR Gl TRACT CAN RESULT. 
INHALATION: MAY BE HARMFUL IF INHALED. LIQUID OR VAPOR MAY CAUSE 

IRRITATION OF NOSE. THROAT AND LUNGS. 
CAN CAUSE CENTRAL NERVOUS SYSTEM DEPRESSION. 
SKIN: CAUSES IRRITATION. 
EYES: CAUSES IRRITATION. 

HAIDUI& PIECADnOIS 
INHALATION: USE WITH ADEQUATE VEmLATIOit TO AVOID BREATHING 

VAPORS OR SPRAY MIST, OPEN WINDOWS AND DOORS OR USE OTHER 
MEANS. SUCH AS AN EXHAUST FAN TO ENSURE FRESH AIR ENTRY DURING 
APPliCATION AND DRYING. IF YOU EXPERIENCE EYE WATERING. 
HEADACHE OR DIZZINESS, INCREASE FRESH AIR. WEAR RESPIRATORY 
PROTECTION (NIOSH/MSHA TC23C OR EOUIVALENl). OR LEAVE THE ARI 

SKIN: AVOID CONTACT WITH SKIN. 
EYES: AVOID CONTACT WITH EYES. 

SEE REVERSE SIDE 

PREVIOUS ISSUE:3C>-MAR·90 CURRENT ISSUE:06-APR·90 KD-31 01 D 
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SECTION IV - FIRE AND EXPLOSION HAZARD DATA 
******************************************************************************** 
DOT C•te;o,.w: CONSUMER COMMODITY Fl•sh Point: PROPELLANT BELOW ~0 F LEL: SEE 

OftM-D <T. 0. C. > SECTION 11 .-
Extinguishing Media: CARSON DIOXIDE, DRY CHEMICAL OR FOAM. 

·•u•l Fi T'e and 
___ .,losion HazaT'ds: DO NOT SPRAY NEAR OPEN F'LAME. KEEP AT ROOM TEMPERATURE AS 

EXPOSURE TO DIRECT SUNLIOHT OR OTHER HEAT MAY CAUSE BURSTINQ. 
SpeciaL Fire Fighting 
•T'oteduT'e•: WATER MAY BE INEFFECTIVE - WATER HAY BE USED TO KEEP FIRE 

EXPOSED CONTAINERS COOL. 

•••*****************************************************************************~ 
SECTION V - HEALTH HAZARD DATA . 

••**********************************************************•******************·~· 
.:-hT'eshold L.i~nit Velue: <SEE SECTION I l HAZARDOUS INGREDIENTS> 

:ffects of OvertxpoiUT'R: IN A CONFINED AREA VAPORS IN HIQH CONCENTRATION ARE 
ANESTHETIC. IRRI-TANT TO SKIN AND UPPER RESPIRATORY SYSTEM. OVER-EXPOSURE HillY 
RESULT IN LIQHT-HEADEDNESS, STAGGERING QAIT, GIDDINESS AND POSSIBLE.SEA. 
CONTAINS PETROLEUM DISTI~LATES - HARMFUL OR FAT~L IF SWALLOWED 

~hronic: REPORTS HAVE ASSOCIATED REPEATED AND PROLONGED 
OVEREXPOSURE TO SOLVENTS WITH PERMANENT BRAIN AND 
NERVOUS SYSTEM DAHAQE, ALSO KIDNEY AND LIVER DAMAGE. 

outet of Entrv: Inh•l•tion: YES Skin: YES Ingestion: YES 

tme~a•ncv and First Aid Procedures: 
BT'e•thing: REMOVE PATIENT TO FRESH AIR. 

Eves: FLUSH WITH WATER FOR AT LEAST 1~ MINUTES. 
Skin: WASH WITH SOAP AND WATER. 

Sw•llowing: CALL PHYSICIAN IMMEDIATELY. DO ~ INDUCE VOMITING. 

•********************************************************************************' 
SECTION VI - REACTIVITY DATA 

•••****************************************************************************** 
.tabilitv: STABLE Conditions ta Avoid: DO NOT STORE ASOVE 1~0 F : 
ncomp•t•bi11tv <NONE> 
IZa~dout Deco~position P~oducts 8~ open fl•me: CARBON MONOXIDE, CARBON DIOXIDE 
AZaT'dOUI Polvme~izatton: WILL NOT OCCUR 

•*****O*************************************************************************~ 
SECTION VII - SPILl DR LEAK PROCEDURES 

***************************************~***************************~************i 
teps to be taken in case m•te~ial is rel••••d a~ spilled: 

REMOVE ALL SOURCES OF IQNITION, VENTI~ATE AVOID BREATHING VAPORS 
<SEE SECTION X) AND REMOVE WITH INERT ABSORBENT 

tste d1spo••l eethod: 
DO NOT INCINERATE - DISPOSE IN ACCORDANCE WITH FEDERAL, STATE AND 
~OCAL REQU~ATIONS REGARDING POLLUTION. 

<CONTINUED> l 
----------------------------------------------



CAPPROVED BY U.S. DEPARTMENT OF LAf ----- -
FOR COATINQS, RESINS AND RELATED MATEF c 

[>ray Paint, Krylon Red l 
·••••****************************************************1 Orange Fluorescent 

SECTION I 
••·-~*********************************************************•••••••~•~w~t~twp-• ~ 
laf .1cturer1 Name: KRVLON-HARDWARE PROGRAM E~t~ergencv Phone No: 216/292• d 
l~ eet Ad·drets: 26300 FARQO AVENUE 

:it~,State,•nd Zip Code: BEDFORD HTS. ,QH Code ldentific•tlon: 44844 . 
Rev. Date: 01/27/9~ r ~1% 

•-r\ duct Cl•ss <AEROSOl.) COATINGS D•t•: 04/14/r-1 
l.ab No. : 55;l20 .,...de N•me: 3101 RED ORANGE FLUORESCENT 

~·[•***********************************************************••···~···········~~ 
SECTION II -HAZARDOUS INOREDIENTS 

i**********************·-············~·······~·················~·~···~···~······~~ ,-, 
· * * OSHA* TL \1 * TL V * * 

:I'J REDIENT * PERCENT* PEL * PPM * MQIP13* LEL * CAS NUMl : 
~******************************************************************************• I t{ ~DLUENE * 20 * 100 * 100 * 375.00• 1.4 * 00108-SB-

HEPTANE * 15 * 500 * 500 *2000.00• 1.1 * 00142-~, 
VH. P NAPHTHA * ' * N/E * 400 *2000.00+ .9 * 64742-4 • 

1
-A ISOBUTANE * 1~ * 1000 * 1000 *1800. 00* 1. 8 • 0007S-2~-

'A PROPANE * 1' * 1000 * 1000 •1900.00• 2.3 * 00074-99-
l I • SARA TITLE III S•• Belo~ * * * * * * 

~ROSOL - CONTENTS UNDER PRESSURE _ ~5 +1- 5 PSIQ 
·~ l•*****************************************************************************• 
:.t _ _;cinogenic:::itv: THIS PRODUCT IS NOT CONSIDERED TO BE A CARCINOQEN · 

BY THE NATIONAL TOXICOLOGY PROQRAM, THE lNTERNATIONA~ AQENCV FOR RESEARCH ON 

r
A~CER, THE OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION, OR NATIONAL 
~ITUTE FOR OCCUPATIONA~ SAFETY ' HEALTH. · 

i~RA: 

L 
SARA: 

t.: 

Thtll ingTedients •~t IUbJICt to SARA TITLE III S•ction 313 ~•poTting for 
Superfund Amendmtnts •nd Reauthoriz•t1on Act of 1986 •nd CFR 40 part 372. 

Aerosol productt •re tUbJect to SARA TITLE lii Section :312 ~•poTting foT 
Superfund Am•ndments and Rt•uthoriz•tion Act of 1986 and CFR 40 part 372. 

·u,.suAnt to Pl'oposition 6~: CERTAIN RAW MATERIALS USED IN MAKING THIS 

O
RODUCT MAY CONTAIN SMALL AMOUNTS OF t1ATER1Al.S AS I.MPURITIES WHICH ARE 
EQU~ATED BY PROPOSITION 6~. SEE SECTION IX. 

•*************************************************************·I****************~ ·• 

·{j**************************************************** ... ************************~ 
SECTION III - PHYSICAL DATA 

................................................................................... ** ••. f· ttJting Range: PRDPEL.~ANT BELOW 0. 0 F V•po1' D•n5itv: HEAVIER THAN AIR 

:VAPORATlON RATE FASTER THAN ETHER Pel'c•nt Volatll• Weight Per 

P 
•PROPELLANTS B!i Weight: 67 O•llon: NOT APPL..IC .. J 

~ cific Oravitv: NOT APPLICABLE App••~ance & Odar: COATlNQS 
• NOT APPLICABLE VapoT Pr•ssure: NOT APPLICABLE 
luubilitV In Water: NOT APPLICABLE Holtlng Po1nt: NOT APPLICAIILE 

u 
CCONTINUED> 



-- ---·-· •--• ----- ••-"'"•• ••• , 1 _ _..1'011 11~1'1111~1\~ I lli .... WI't""'t•l ..... ., l'tW• • 'tiiW~•'W \rn~ ~ 

......................................... ******** ************ ** ** ******** ... ** ******** ****' 
SECTION X HAZARDOUS MATERIAL IDENTIFICATION 

·································································****************~ 
COMMUNICATION OF PHYSICAL PROPERTY, HEALTH, AND SAFETY INFORMATION 

IS A KEY FACTOR IN OUR PRODUCT SAFETY PROQRAM. WITH THIS INFORMATION YOU CA' 
BETTER FULFILL YOUR OBLIQATION TO EDUCATE EXPOSED PERSONNEL IN THE PROPER 
HANDLINQ TECHNIQUES REGUIRED TO MAINTAIN SAFETY IN THE WORKPLACE. LISTED tN 
THIS SECTION IS NPCA-HMIS CLASSIFICATION FOR THIS PRODUCT. 

Health: 2 
Flamm•bilit~: 4 
Heact1v1t~: 0 
Personal p~atect1on: D 

HMIS. CLASSIFICATION CODE 

MODERATE HAZARD 
SEVERE HAZARD 
MINU1AL Hio!ZARO 
FACE SHIELD, CLOVES, APRON 

THE ABOVE INFORMATION PERTAINS TO THIS PRODUCT AS CURRENTLY FORMULATED, 
AND IS BASED ON THE INFORMATION AVAILABLE AT THIS TIME. ADDITION OF REDUCERS 
OR OTHER ADDITIVES TO THIS PRODUCT MAY SUBSTANTIALLY ALTER THE COMPOSITION 
AND HAZARDS OF THE PRODUCT. SINCE CONDITIONS OF USE ARE OUTSIDE OUR CONTROL, 
WE M~KE NO WARRANTIES, EXPRESS OR IMPLIED, AND ASSUME NO LIABILITY IN 
CONNECTION WITH ANY USE OF THIS INFORMATION. 

l 



.......................................... ; ..... ~ .... ~~ ....... ;;;.~;~~.;;;;; ..... ~~~;; .. :. 
SECTION VIII - SPECIAL PROTECTION INFORMATION 1 

....................................................................................................... ~ ..................................... i 
.Respi~atorv Protection: AVOID BREATHlNQ OF VAPOR OR SPRAY ~,IST CSEE SECTION x: 

i 
( 
r· 
,-
i 
I 
I 

i 
'· 

.-
\ 

IF PERSONAL. EXPOSURE CANNOT BE CONTROLLED BELOW 
APP~ICABLE LIMITS BY VENTILATION. WEAR A PROPERlY 
FITTED ORQANIC VAPOR/PARTICULATE RESPIRATOR APPROVED , 
SV NIOSH/MSHA FOR PROTECTION AGAINST MATERIALS IN 
SECTION II. 
WHEN SANDINQ OR ABRADINO THE DRIED FILM, WEAR A 
DUST/MIST RESPIRATOR APPROVED SV NIOSH/MSHA FOR DUST 
WHICH MAY BE QENERATED FROM THIS PffODUCT, UNOERLYINC 
PAINT, OR THE ABRASIVE. 
THE APPLfCAS~E LIMITS FOR NUISANCE DUSTS ARE ACOI~ 
TLV 10 mg/m3 <TOTAL DUST>, OSHA PEL. 1!5 mg/m3 CTOTAL 
DUST>. ~ mg/m3 RESPIRABLE FRACTIONL 

Ventil•tion: PROVIDE LOCAL EXHAUST VENTILATION J:N VOLUME AND 
PATTERN TO KEEP TLV OF All HAZARDOUS INOREDIENTS 
IN SECTION 11 BELOW ACCEPTABLE LIMIT, AND LEL 
IN SECTION II BELOW STATED LIMIT. 

P~otective Qloves: FOR PRO~ONOED OR REPEATED CONTACT, WEAR GLOVES 
WHICH ARE RECOMMENDED SY GLOVE SUPF'LIER FOR 
PROTECTION AGAINST MATERIALS IN SEC:TION II. 

t ~ E~• P~atectian~ FOR PROLONGED USE IN CLOSE GUARTERSI RECOMMEND SAFETY 
QLABSES WITH UNPERFORATED SIDESHIEL.DS . t~~~ P~otective E~uipment: 

..rl , - ~·************************** **** ••••************ ···········~· ***" **** ****** SECTION IX - SPECIAL PRECAUTIONS 

............................................................................... t~•·***************iti 
rf.'t•utions to be taken in handling •nd storing: 

' DO NOT STORE ABOVE 120 F. KEEP AT ROOM TEMPEflA TURE AS 
EXPOSURE TO DIRECT SUNLIGHT OR HEAT MAY CAUSE BURSTING. 

tl. IT' P"recautiont: 
KEEP AWAY FROM CHILDREN. 
DO NOT PUNCTURE OR INCINERATE. 
DO NOT SPRAV NEAR FIRE DR OPEN FLAME. [ 

u,. suant to PT'oposition 6': 
PROPOSITION 65 APPLIES TO A LIST OF CHEHICAL.E; 0 

u 
0 
u 
G) 
u 

NAMED IV THE QOVERNOR OF CALIFORNIA AS CARCINOQENS 
DR REPRODUCTIVE TOXINS. WARNINO REGUIRE11ENTS FOR SPECIFIC 
CHEMICALS TAKE EFFECT ONE YEAR AFTER THEY ARE ADDED TO THE 
QOVERNOR'S LIST. OTHER CHEMICALS ALREADY ADDED TO THE 
QOVERNOR'S LIST WILL BE REQULATED LATER UNDER PROPOSITION 65. 

CCONTINU£0) 



IN CASE OF F!RE USE I)RY C!-iEMIC.!.L r:Q.:.M OR CC2 '1/~~:R MAY BE 
INEFi=ECTIVE. BUT SHOULD BE USED TO KEEP FIRE·EXPOSED 
CONTAINERS COOL 

REACTIWITY DATA 
NORMALLY STABLE AS DEFINED IN NFPA 704·12 (4·3.1) 
HAZARDOUS POLYMERIZATION: WILL NOT OCCUR. 
INCOMPATIBILITIES: OXIDIZERS. ACIDS DR BASES 
OTHER HAZARDS: NONE KNOWN TO BORDEN. 
DECOMPOSITION PRODUCTS MAY INCLUDE: OXIDES OF CARBON. 

CDIITIDL II EASUIIES 
IF AIRBORNE CONTAMINANTS ARE GENERATED WHEN THE MATERIAL IS 

HEATED OR HANDLED. SUFFICIENT VENTILATION IN VOLUME AND AIR FLOW 
PAITERNS SHOULD BE PROVIDED TO KEEP AIR CONTAMINANT 
CONCENTRATION LEVELS BELOW ACCEPTABLE CRITERIA. 

ENGINEERING CONTROLS: THE FOLLOWING EXPOSURE CONTROL TECHNIQUES 
MAY BE USED TO EFFECTIVELY MINIMIZE EMPLOYEE EXPOSURE: LOCAL 
EXHAUST VENTILATION. ENCLOSED SYSTEM DESIGN. PROCESS ISOLATION 
AND REMOTE CONTROL IN COMBINATION WITH APPROPRIATE USE OF 
PERSONAL PROTECTIVE EQUIPMENT AND PRUDENT WORK PRACTICES. THESE 
TECHNIQUES MAY NOT NECESSARILY ADDRESS ALL ISSUES PERTAINING 
TO YOUR OPERATIONS. WE. THEREFORE. RECOMMEND THAT YOU CONSULT 
WITH EXPERTS OF YOUR CHOICE TO DmRMINE WHETHER OR NOT YOUR 
PROGRAMS ARE ADEQUATE. 

PERSONAL PROTECTION INFORMATION 
WHERE AIR CONTAMINANTS CAN EXCEED ACCEPTABLE CRITERIA USE 

NIOSHtMSHA APPROVED RESPIRATORY PROTECTION EQUIPMENT. 
RESPIRATORS SHOULD BE SELECTED BASED ON THE FORM AND 
CONCENTRATION OF CONTAMINANTS IN AIR IN ACCORDANCE WITH OSHA 29 
CFR 1910.134 OR OTHER APPLICABLE STANDARDS OR GUIDELINES. 

USE GOGGLES IF CONTACT IS LIKELY. 
WEAR IMPERVIOUS GLOVES AS REQUIRED TO PREVENT SKIN CONTACT. 

SPill DR LEAK PROCEDURES 
ELIMINATE All IGNITION SOURCES. 
SOAK UP WITH ABSORBENT MATERIAL AND REMOVE TO A CHEMICAL 

DISPOSAL AREA. 
PREVENT ENTRY INTO NATURAL BODIES OF WATER 

WASTE DISPOSAL 
DISPOSE OF ACCORDING TO LOCAL. STATE. PROVINCIAL AND 

FEDERAL REQUIREMENTS. 
EMP"IY CONTAINER: MAY CONTAIN EXPLOSIVE VAPORS. DO NOT CUT. 

PUNCTURE OR WELD ON OR NEARBY. 
INCINERATION WILL CAUSE CONTAINER TO BURST VIOLENTLY 

STORAGE PBECAUTIOIIS 
DO NOT STORE AT TEMPERATURES ABOVE 120 F. 
KEEP AWAY FROM HEAT. SPARKS. FLAME AND OTHER IGNITION SOURCES. 

DOT CLASSIFICATIDII 
DRM·D CONSUMER COMMODITY. 

CUSTOIIEIINFORIIATIDN 
20 FOR LOWER WHEN TESTED BY THE MEinOO DESCRIBED IN 16 CFR 

150046 OF THE REGULATIONS UNDER FHS.l. AND FLASHBACK IS 
OBTAINED AT ANY DEGREE OF VALVE OPENING WHEN TESTED BY METHOD 
PRESCRIBED IN 16 CFR 1500.45 OF THE REGULATIONS UNDER FnSA. 

KD-7150 
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MATERIAL SAFETY DATA SHEET 
The Sherwin-Williams Company 
iHE SPECIAL iY DMSION 
6830 Coc:hran Rd. 
Solon. OH 44139-3908 

Emergency Telephone 
216-292-7400 

For ordering Jnform.tlon, additional copies of MSDS, etc., 1-800-
For technical information only, 216-292-7400 r : Paint, Krylon Upside 

Down THE OSHA HAZARD COMMUNICATION STANDARD 29 CFR 1911 
CONTAINED ON THIS SHEET BE MADE AVAILABLE TO YOUR Y1 

INSTRUCT YOUR WORKERS TO HANDLE THIS PRODUCT PROPERLY 

DESCRIPTION: KRYLON UPSIDE DOWN SPRAY PAINT 
PRODUCT lYPE: AEROSOL SPARY PAINT 19-JaD-89 

APPLICATION: MARKING PAINT- FLUORESCENT COLORS -7150 RED ORANGE. 7151 ORANGE. 715,2 RED. 7153 GREEN. 7154 YELLOV. 
SIGNAL WORD DANGER! 

THIS MATERIAL IS A "HEALTH HAZARD" AND/OR A "PHYSICAL HAZARD" AS DETERMINED WHEN REVIEWED ACCORDING TO THE REQUIREMENT1:: 
OF THE OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION 29 CFR PART 1910.1200 ~HAZARD COMMUNICATION" STANDARD. 

CHEMICAL HAZARD IAniS 
HEALTH=2(MODERATE) 

FIRE-4(EXTREME) 
R EACTIVIIY-()(LEASn 

CHRONIC-• 

29CFR191 D.IZOO HAZARDOUS INGREDIEIITS/BEPORTED HEALTH EFFECTS 
CAS/BEGISTRY NO. MATERIAL DESCBimOII % RANGE 

THE INGREDIENTS LISTED BELOW HAVE BEEN ASSOCIATED WITH ONE 
OR MORE OF THE LISTED IMMEDIATE AND/OR DELAYED(") HEALTH 
HAZARDS. RISK OF DAMAGE AND EFFECTS DEPENDS UPON DURATION 
AND LEVEL OF EXPOSURE. BEFORE USING OR HANDLING. READ AND 
UNDERSTAND THE MSOS. 

7 4-91-& PRDPAI E I 11-30 
THIS MATERIAL IS A SIMPLE ASPHYXIANT. SIGNS AND SYMPTOMS OF 

OVEREXPOSURE INCLUDE CYANOSIS. RESPIRATORY DISTRESS. HEADACHE. 
DIZZINESS. DROWSINESS. UNCONSCIOUSNESS AND ASPHYXIATION. 

CAN CAUSE CENTRAL NERVOUS SYSTEM DEPRESSION. 
-SEE FOOTNOTE C. 
ACGIH TLV: SIMPLE ASPHYXIANT- SEE ACGIH TLVS. APPENDIX E 
OSHA PEllOOO PPM (1800 MGiM3J TWA 
I 08-11-3 -TIIWENE 111-30 
CAN CAUSE LIVER DAMAGE. 
CAN CAUSE KIDNEY DAMAGE. 
CAN CAUSE CENTRAL NERVOUS SYSTEM DEPRESSION. SIGNS AND SYMPTOMS 

MAY INCLUDE HEADACHE. DIZZINESS. NAUSEA. VOMITING. 
UNCONSCIOUSNESS AND ASPHYXIATION. 

REPORTS HAVE ASSOCIATED REPEATED AND PROLONGED OCCUPATIONAL 
OVEREXPOSURE TO SOLVENTS WITH PERMANENT BRAIN AND NERVOUS 
SYSTEM DAMAGE. INTENTIONAL MISUSE BY DELIBERATELY 
CONCENTRATING AND INHALING THE CONTENTS MAY LEAD TO 
ADDICTION AND MAY BE HARMFUL OR FATAL 

-SEE FOOTNOTE C. 
ACGIH TLV: 100 PPM (375 MGIMJ) TWA: 150 PPM (560 MG/M3) STEL 
OSHA PEL 200 PPM TWA:JOO PPM CEILING;500 PPM 10-MIN. PEAK 
NIOSH DOCUMENT NUMBER: 73-11023 
1111-54-3 •HEXAIIE 111-30 
CHRONIC EXPOSURES MAY CAUSE PERIPHERAL NEUROPATHY. 
CAN CAUSE CENTRAL NERVOUS SYSTEM DEPRESSION. SIGNS AND SYMPTOMS 

MAY INCLUDE HEADACHE. DIZZINESS. NAUSEA. VOMITING AND 
DROWSINESS. 

-SEE FOOTNOTE C. 
ACGIH TLV: 50 PPM (180 MG/M3) TWA 
OSHA PEL 500 PPM (1800 MG/MJ) TWA 
NIOSH DOCUMENT NUMBER: 77-151 
64742·1!H UGHT AUI'IIATIC SDLYEIIT IIAPHTHA (PETROLEUM! 111-30 
CAN CAUSE CENTRAL NERVOUS SYSTEM DEPRESSION. SIGNS AND SYMPTONS 

MAY INCLUDE HEADACHE. DIZZINESS. NAUSEA. VOMITING. 
UNCONSCIOUSNESS AND EVEN ASPHYXIATION 

-SEE FOOTNOTE C. 
ACGIH TLV: NONE ESTABLISHED 
OSHA PEl NONE ESTABLISHED 
FOOTNOTE C: AS OF THE DATE OF ISSUANCE OF THIS DOCUMENT. THIS 

MATERIAL HAS NOT BEEN LISTED BY NTP.IARC OR OSHA AS A CARCINOGEN. 

PHYSICAL DATA 
VAPOR PRESSURE- SEE CAN PRESSURE 
VAPOR DENSITY HEAVIER THAN AIR 

SOLUBIUlY IN WATER 
SPECIFIC GRAVITY LIGHTER THAN WATER 
EVAP RATE FASTER THAN BUTYL ACETATE 
PERCENT VOLATILE BY WEIGHT 

SLIGHT 

PERCENT NON-VOLATILE BY WEIGHT 
PRESSURE IN CONTAINER. PSIG lil 70 F. 
BOILING RANGE. DEGREES F. 
FLASH POINT- DEGREES F. 
16CFR 1500.3(C)(6) 

APPROX. 60 
N-1 
N 

EXTREMELY FLAMMAB 
SEE CUSTOMER INFORMATION 

IIIIIEDIATE HEALTH HAZARD DATA 
SKIN ABSORPTION: NO HAZARDS KNOWN TO BORDEN. 
INGESTION: NOT EXPECTED TO BE HARMFUL UNDER NORMAL CONDITIONS 

OF USE. 
IF ACCIDENTLY SWALLOWEO.BURNS OR IRRITATION TO MUCOUS MEMBRANES. 

ESOPHAGUS OR Gl TRACT CAN RESULT. 
INHALATION: MAY BE HARMFUL IF INHALED. LIQUID OR VAPOR MAY CAUS 

IRRITATION OF NOSE. THROAT AND LUNGS. 
CAN CAUSE CENTRAL NERVOUS SYSTEM DEPRESSION. 
SKIN: CAUSES IRRITATION. 
EYES: CAUSES IRRITATION. 

HAIIDUIIG PIECAunOIIS 
INHALATION: AVOID BREATHING V!IPOR OR MIST. 
USE WITH ADEQUATE VENTILATION. 
SKIN: AVOID CONTACT WITH SKIN. 
EYES: AVOID CONTACT WITH EYES. 
HANDLE IN ACCORDANCE WITH GOOD INDUSTRIAL HYGIENE AND SAFIT-1 

PRACTICES. THESE PRACTICES INCLUDE AVOIDING UNNECESSARY 
EXPOSURE AND REMOVAL OF TI-iE MATERIAL FROM EYES. SKIN AND 
CLOTHING. 

WASH THOROUGHLY AFTER HANDLING. 

EIIERGEIICT AIID RRST AID PROCEDURES 
INGESTION: IF ACCIDENTLY SWALLOWED. DILUTE BY DRINKING 

LARGE QUANTITIES OF WATER. IMMEDIATELY CONTACT POISON CONTR 
CENTER OR HOSPITAL EMERGENCY ROOM FOR ArN OTHER AOOITIONA 
TREATMENT DIRECTIONS. 

INHALATION: IF INHALED. REMOVE TO FRESH AIR. IF NOT BREATHING. 
GIVE ARTIFICIAL RESPIRATION. PREFERABLY MOUTH-TO-MOUTH. 

SKIN CONTACT: FLUSH SKIN WITH PLEN'IY OF WATER. 
REMOVE CONTAMINATED CLOTI~ING. CALL A PHYSICIAN IF 
IRRITATION PERSISTS. 

EYE CONTACT: IMMEDIATELY FLUSH EYES WITH PLENlY OF WATER 
FOR AT LEAST 15 MINUTES. EYELIDS SHOULD BE HELD APART DURIN! 
IRRIGATION TO INSURE WATER CONTACT WITH ENTIRE SURFACE OF E 
AND LIDS. CALL A PHYSICIAN. 

FIRE AIID EXPLDSIDII HAZARD DATA 
EmEIELY FUIIIAILE. 
DO lOT IICIIIEIATE (BUill CDIITAiiiEl 
AVOID IIEAT.lEEP CDIITAIIIER IELDW IZD F. HIGH TEMPERATURES 

MAY CAUSE BURSTING. DO NOT PLACE CONTAINER ON RADIATOR. STOVE. 
IN DIRECT SUNLIGHT OR NEAP: OTHER HEAT SOURCES DO IIOT PUIICTUI£ 
CDIITAIIEl CONTENTS UNDER PRESSURE WILL DISCHARGE. AVOID OP' 
FUMES. SPAIKS. PILOT UGHTS. DO lOT SIDlE. VAPOR MAY IGNITE 
EXPLOSIVELY. SPRAY MIST OR VAPOR EVAPORATING FROM A DE' ·J 
FILMlS HEAVIER THAN AIR AND MAY SETTLE IN LOW PLACES O. 1EL 
OUTWARD TO A SOURCE OF IGNITION AND FLASHBACK. 

SEE REVERSE SIDE 
KD-715< 
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Seymour (cont.) 

25. S·C 150 Solvent 64742-94-5 .12- 3.03 N/D N/D 100 563 .90 

26. Toluene (1) 108-88-3 .21 - 59.98 see beloll* see beloW* 100 3n 1.27 

27. Carbon Black (dust) 1333-86-4 .11 - 1.02 N/D 350 N/0 350 N!D 

28. Ethyl Benzene {1) 100-41 -4 • 18 - "· 11 100 425 100 434 1.20 

29. C~lex Organic Proprietary .10- .26 N/D N/D N!D 
Phosphate Esters 

30. Propylene Oxide 75-56-9 • 12 - . 12 20 50 20 48 2.80 
31. Copper Powder (1) 7440-50-8 5. 78 - 6.22 N/D N/0 N!D 
32. Ethyl Alcohol 64-17-5 • 11 - . 11 1000 1900 1000 1880 3.30 
33. Zinc Stearate (dust) (1) SS7-05-1 .19- .23 N/D 10 N/0 10 N!D 
34. Alphatic Hydrocarbon 64742-47-8 .29 - .29 N/D N/D N/0 N/D 1.80 

Solvent (140) 
3S. 398 Silcosil 7631-86-9 1.11 - 1.31 N/0 10 N/0 10 N!D 

(Silicon Dioxide) 
36. Iron Manganese Oxide 11115-19-6 3.n- 3.77 N/D 5 N/0 s N/0 

Black (dust) (1) 
37. Molybdate Orange CR> 126S6-85-8 2.08 - 3.70 N/D 10 N/0 10 N/D 

CA-1) (1) 
38. Phthalocyanine Blue (1) 147-14-8 .10- 1.01 N/0 15 N/0 10 N/D 
39. Molybdate Orange CY) 126S6-85-8 .48 - 3.39 N/0 10 N/0 10 N/D 

CA-1) C1> 
40. Phthalocyanine Green (1) 1328-S3-6 .22 - .72 N/D N/D N/0 N/0 N!D 
41. Lead Chromate {Hed) 7758-97-6 3.59 - 5.64 N/D .05 N/0 .OS N/D 

CA-1) (1) 

42. Lead Chromate (Lt) 7758-97-6 1.86 - 1.86 N/D .OS N/0 .OS N!D 
(A-1) (1) 

43. Quinacridone Violet (1) 1047-16-7 .36 - .36 N/D N/D N/0 N/D N/D 
44. Varnish Makers and 8032-32-4 • 10 - 26.23 300 1350 300 1370 1.10 

Painters Naphtha 
4S. Xylene (1) 1330-20-7 .1S- 16.44 100 43S 100 434 1.00 
46. Propane 74-98-6 10.40 - 19.30 1000 1800 N/0 N/D 2.30 
4 7. I sobutane 75-28-5 7.00 - 12.90 N/D N/D N/0 N/D 1.90 

(1) This chemical is subject to the reporting requirements of Section 3 of SARA TITLE Ill. 

MATERIAL 

*Methylene Chloride 
*Toluene 

SECTION 3 • PHYSICAL DATA 

Boiling Point: 
Evaporation Rate: 
Vapor Pressure: 

Yater Soll.ble: 
X Volatile. by Volume: 

8 HR TIME 
~IGHTEO AVG. 

N/A 

sao ppn 

200 ppn 

Faster than ether 
Aerosol can 
40 psia iil 70 F. 
Insoluble 
Approximately 85X 

ACCEPTABLE 
CEILING 

CONCENTRATION 

ACCEPTABLE HAX. PEAK 
ABOVE ACCEPTANCE CEILING 

CONCENTRATION/8 HR. SHIFT 

1000 ppn 

300 ppn 

COICENTRATICJI 
2000 ppm 
soo ppn 

MAX. DURA Tl CJi 

S min. in any 2 hours 
10 minutes 

Vapor Density: 
Melting Point: 
Specific Gravity: 

Odor & Appearance: 

Heavier than air 
N/A 
N/A 

Paint Solvent odor 

L 
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Material Safety Data Sheet 
SECTION 1 • MANUFACTURER: 

Seymour of Sycamore, Inc. 
917 Crosby Averue 
Sycamore, JL 60178 
Telephone: 815/895·9101 

PRODUCT: Seymour Spray Paint (aerosol) 
Hi·Tech Enamels 16·111 - 16·140 
Fann & Industry 16·210 - 16-286 
Lacquers (Gloss & Primers>16-805·838 

Issue Date: October, W91 

.!!!!!! 
Health 
Flammability 4 
Reactivity 3 
Personal Protection B 

Zinc Chromate Primers Vinyl Coat 16·402 - 16·452 
16·396 • 16·398 Hot Spot 16·1201 - 16·1203 
Urinkle Finish 16·1303 Fluorescents 16·1617 • 16·1620 
Hi·Tech Engine Paints EN·41 • EN·73 Trunk Paints TP·56 · TP-77 
Epoxy EP-502 · EP·522 

PRODUCT CLASS: Aerosol Paint-See Section 9 for Resin Types 

SECTION 2 · HAZARDOUS INGREDIENTS/IDENTITY INFORMATION 

~pray ramt, ~eymour 

PRIMARY INGREDIENTS CAS # OSHA PEL ACGJH TLV 

~ imnl i!!!sl!!ill SJ:!2& i!!!sl!!ill LEL 
1. Titanium Dioxide (dust) 13463·67·7 .10. 8.20 N/0 10 N/0 10 N/0 
2. Aluminum Flake (1> 7429·90·5 1.64 . 4.07 N/D 15 N/0 10 N/0 
3. Zinc Chromate CA-1) 13530·65·9 6. 70 . 6.72 N/0 N/0 N/0 .01 N/0 

Cas ciJst) C1 > 
4. Lead Chromate CA·2> 1344-37·2 6.85 . 18.05 N/D N/D N/0 0.05 1.90 
5. Anm::>nium Hydroxide (1) 7664·41·7 .15. .15 N/0 N/0 25 17 N/0 
6. Zinc Dust (1) 7440·66-6 .64 . .69 N/0 10 N/0 10 N/0 
7. Lead Borosilicate (dust) 65997-17-3 2.64 - 2.64 N/0 N/0 0.1 N/0 N/0 

(1) 
B. Acetone (1) 67·64·1 11.76. 49.45 750 1800 750 1780 2.60 
9. Amyl Acetate CSTD) 628·63·7 4.49 . 4.49 100 525 100 532 7.50 
10. Dibutyl Phthalate <1> 84·74·2 1.33 • 2.45 N/0 5 N/0 5 N/0 
11. Ethyl Acetate (85%) 141·78-6 . 72 • .72 400 1400 400 1440 2.50 
12. Ethyl Alcohol 64·17·5 2.24 . 4.06 1000 1900 1000 1880 3.30 

(denatured·Tescol A) 
13. Ethylene Glycol Mono 111-76"·2 2.65 • 10.74 N/D N/0 25 120 1.10 

Buty\ Ether C 1.) 

14. Ethylene Glycol Mono 2807-30-9 1.20 . 3.19 N/0 N/0 N/0 N/0 1.26 
Propyl Ether (1) 

15. Hexane 110·54·3 3.37 . 16.28 50 180 50 176 1.20 
(other isomers in Hexane) 500 1,800 500 1800 

16. Isopropyl Acetate 108·21·4 3.10 - 3.22 250 950 25CI 1040 1.76 
17. Isopropyl Alcohol (1) il7-63·0 .23 - 2.12 400 980 40CI 985 2.00 
18. Methyl Alcohol (Skin) (1) 67·56·1 .10. .19 200 260 20(1 262 6.00 
19. Methylene Chloride (A·2> 75·09-2 23.35 - 23.40 see be lOll" see be lOll" 10CI 174 N/D 

20. Methyl Ethyl Ketone C1> 78-93·3 3.83 - 12.28 200 590 20CI 590 1.80 
21. Methyl Isobutyl Ketone (1) 108-10·1 8.08 - 17.76 50 205 50 205 1.40 

22. Mineral Spirits 64742·47·8 .11 . 8.22 100 525 100 N/0 .70 
23. Propylene Glycol 108-65·6 .18- 1.68 N/D N/0 N/11 N/0 1.30 

Methyl Ether Acetate 
24. s-c-100 Solvent 64742·95-6 .13. 5.51 N/0 N/0 50 245 1.00 

l 



Seymour (cont.) 

carbon Black (dust): OVerexposure - None recognized. carbon Black ca1tains trace IIIIIOU'lts 
of adsorbed polyru::lear aromatic conpoo.rds (PNA). In non-adsorbed form, some PNA's have been 

fOI.rd to be carcinogens in certain stu:lies. No carcinogenic effect has been fOU'ld in animals 
or htmans due to exposure to Carbon Black. Carbon Black is not considered a potential 

carcinogen by !ARC, OSHA, or NTP. 
CC!I!?lex Organic Phosphate: OVerexposure - Unknown- This is a proprietary prodJct. 

Copper Powder: OVerexposure - None cur rent l y kncM~. 
Oibutyl.Phthalate: OVerexposure- None currently known. 
Ethyl Acetate C85X): OVerexposure - None currently known. 
Ethyl Alcohol: OVerexposure - Prolonged exposure to excessive concentrations of Ethanol 
may result in irritaion of mucous membranes, headache, drowsiness, fatigue, and narcosis. 
Denatured Ethyl Alcohol: Overexposure - This prodJct is denatured Ethyl Alcohol. Contains 
ethanol, isopropanol, methanol, and methyl isobutyl ketone. Prolcnged exposure to excessive 

concentrations of Ethanol may result in irritation of mucous membranes, headache, drowsiness, 
fatigue, and narcosis. Methanol is also narcotic in effect and its effects are cumulative. 
OVerexposure to Methanol can result in acidosis and visual distn.bances which IDBY progress to 
permanent loss of vision. 
Ethyl Benzene: OVerexposure - May cause severe eye irritaion, red-less, tearing, and 

blurred vision. Prolonged or repeated exposure can cause irritation, defatting and 
dermititis. Excessive inhalation of vapors can cause nasal and respiratory irritation, 
central nervous system effects inclu:le dizziness, weakness, fatigue, nausea, headache, 
possible ~Z~Consciousness, and even death. Can cause gastro-intestinal irritation, vomiting, 
and diarrhea. Aspiration of material into the hrogs can cause chemical pneunontis which can 
be fatal. 
Ethylene Glycol Mono Butyl Ether: Overexposure - Studies in experimental animals have 
prodJced damage to the red blood cell by inhalation, skin absorption, and ingestion. Red 
blood cell osmotic fragility (a sensitive indicator of red blood cell toxicity) was not 
increased in two men and a WOIIBn exposed to 195 PPM for eight (8) hours. The odor threshold 
has been reported to as low as 0.48 PPM (100X recognitia"'). Others report the odor at 40 PPM 

to be I.Jrl)leasant while 60 PPM was a tnaXirrun tolerated level. Irritation of the eyes, nose, 
and throat occurs at 100 PPM. Thus, the odor does not have good warning properties. 

Predicted effects listed above are based on experimental animal data. D"lly three cases of 
hunan illiness possibly related to exposure to 2-Buto.l()'ethanol have been reported, thus, its 
use has been remarkably free of serious complications. 
Ethylene Glycol Mono Prwvl Ether: OVerexposure - exposure of experimental ani•ls via 
inhalation, skin contact, or ingestion produces a toxic effect on the red blood cell. In 
stu:lies of the related chemical, 2-Butoxyethanol, rats were at least three (3) tillleS .,re 
sensitive than humans to this toxic effect. 
~ Overexposure - The presence (up to SOX) of N-Hexane in the solvent •htture for 
hexane represent a distinct hazard of prodJcing peripheral polyne\ropathy, a progressive 
disorder of the nervous system, which with sufficient high exposure has the potential of 
becoming irreversible. This disorder has been obsei'W!d in indivict.Jals exposed repeatedly to 
high vapor concentrations (1000-1500 PPM> of N-Hexane over a period of several .anths. 
Exposure to this product should be controlled to keep the IIBXi- level below 100 PPM·which 

will result in N-Hexane exposure of 50 PPM or less, as recuwlltlded by ACGIH (1985-1986). 
Iron Manganese Oxide Black: Overexposure - Excessive exposure to airborn cU5t will result 
in effects similar to that of nuisance type cU5t. 
Isopropyl Acetate: OVerexposure - None currently known. 
Isopropyl Alcohol: Overexposure- Can be irritating to D.JCosal llltllb-anes. Danages 
developing fetus. Severe eye irritant. 
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Seymour (cont.) 

SECTION 4 • FIRE AND EXPLOSION DATA 

Flash Point: Aerosol ·10 F. (T.O.C.) LEL. 0. 70 UEL. 9.5 

Flammability Class: 1A 
DOT: Consuner Ccrnoodity - ORfoi·D 
Extinguishing Media: Use carbon Dioxide, Dry Chemical or Foam 
Special Fire Fighting 

Procedures: llater spray may be ineffective. llater may be used to cool 
containers to prevent b...rsting. If water is used, fog nozzles are 
preferable. llear goggles and self-contained breathing apparatus. 

SECTION 5 - HEALTH HAZARD 
Threshold Limit Value: See section 2 
ACUTE OVEREXPOSURE/First Aid: 

Inhalation: Exposure to solvent vapors concentration exceeding the established threshold 
limit values can cause respiratory system irritation. Synptoms of overexposure are 
irritation, headache, dizziness, nausea, possible unconsciousness and asphyxiation. 
FIRST AID: Remove patient to fresh air. If breathing stops, begin artificial respiration. 
Seek immediate medical attention. 

Eye Contact: May cause eye irritation especially upon direct contact with the spray. 

FIRST AID: Immediately flush eyes with plenty of water for at least 15 minutes. Get medical 
attention. 

Slcin Contact: Prolonged or repeated liquid contact may cause defatting of the skin, leading 

to irritation and dermatitis. FIRST AID: Wash with soap and water. 

Ingestion: Accidental ingestion is ~r~l ilcely fran an aerosol can. If ingested, call a 
physician immediately. FIRST AID: Call a physician immediately. 

CHRONIC OVEREXPOSURE: 
Acetone: Overexposure • High vapor concentrations may irritate the eyes and mucous 
menbrances of the nose and throat, severe overexposure (i.e.) 12,000 PPM can cause Central 
Nervous System depression including nausea, vaniting, headaches, incoordination and 
dizziness. Repeated or prolonged contact of the liq.~id with the skin can cause redness. and a 
dry, scaly and fissured dematitis. Eye contact resulting fran splashes or high vapor 
concentration exposure is irritating. ~en acetone was absorbed systemically, it caused 

cataracts in laboratory ani1111ls, when ingested the effects are intoxicating. These acute 
systems might include early enDtional instability, il~ired 1110tor coordination, nausea, 
vaniting, drowsiness, st\4)er and finally cana. 10 to 20 ML has been taken orally without ill 
effects. 
Alphatic Hydrocarbon Solvent: Overexposure - Reports have associated repeated and 

prolonged occl.p&tional overexposure to solvents with pel"'llanent brain and nervous syste111 
danlage. Intentional 11isuse by del iberetely concentrating and imal ing the contents -v be 

harmful or fatal. 
Alunirun Flake (Powder): Overexposure - None currently lci"'IWW. 
Amnonhrn Hydroxide: OVerexposure • Can cause conjuctivities, dyspnea, YOII'Iiting and 

dizziness. 
Std. Amyl Acetate: Overexposure • None currently lci"'IWW. 

Page 3 



SeynDUr (cont.) 

Molybdate orange (Y): overexposure - Harmful if inhaled or swallowed. Repeated end 
prolonged exposures may cause delayed effects involving the blood, gastro-intestinal, nervous 
and reprod.Jct ive systems. (See OSHA Standard 29 CFR 1910.1025 for IIDre infon~~~tion on 
lead.) THis material contains the following chemicals Sl.bject to reporti~ recp.~i rements of 
SARA Title Ill, Section 313 Chemicals, Antimny- approxi1111tely 3X, Bari1.111- approxi~~~ate_ly 

5X, ChraniLIII • approximately 15X, an:! Lead, approximately 66%. 
Molybdate orarse (R): overexposure- Harmful if inhaled or swallowed. Repeated end 
prolor"Eled exposures may cause delayed effects involving the blood, gastro-intestinal, nervous 
an:! reprod.Jctive systems. (See OSHA Standard 29 CFR 1910.1025 for JIDre inforwetion on 
lead.) THis 1111terial contains the following chemicals Sl.bject to reportil'lJ recp.~irements of 
SARA Title Ill, Section 313 Chemicals, AntiiiDI"'Y- approxi1111tely 3X, Bari~- approxiiiBtely 
5X, Chranit..111 • approximately 15X, an:! Lead, approximtely 66%. 
Phthalocvanine Blue: overexposure • None kno..n, contains copper coqxx.n::ls· 24X by weight. 
As copper- 12X by weight. 
Phthalocyanine Green: overexposure • None currently known. Contains 18·22% by weight of 
copper ca!pCU"id or 6X copper as Jnetal. 
Propylene Glycol Methyl Ether Acetate: Overexposure • None currently know~. 
Propylene Oxide: Overexposure - A skin and eye irritant. 
Quinacridone Violet: overexposure • None know~. Contains nickel c~, ZOX. As 
nickel, 12%. 
SC-100 Solvent: OVerexposure • Health studies have shOW'l that •ny petroleun h)drocarbons 
pose potential hUIIIn health risks which NY vary fran person to person. As a precaution, 
exposure to liquids, vapors, 11ist or funes shculd be mini11ized. 
sc-150 Solvent: OVerexposure • Health studies have shOW'l that IIIBriY petroleun h)drocarbons 
pose potential hUIIIn health risks which NY vary fran person to person. As a precaution, 
exposure to liquids, vapors, 11ist or funes shculd be minimized. High vapor concentrations 
(greater than approximately 1000 PPM> are irritating to the eyes ·end respiratory tract, lilY 
cause headache and dizziness, are anesthetic, and may have other central nervous systen 
effects. 
398 Silcosil (Silicon Dioxide>: Overexposure· Pulmonary fibrosis (Silicosis) with long 
term exposure. Note- avoid exposure to hydrofluoric acid CHF) in which silica will dissolve 
and prociJc:e the corrosive gas silicon tetrafluoride. 
Titaniun Dioxide (dust): Overexposure - None know~. lrtlalation test in rats: Dust frwt 
dried prociJc:ts prociJc:e an inert or ruisance dust response in the l'"'s. 
Toluene: Overexposure - \lhi le there is no evidence that industrial ecceptable levels of 
toluene CE.G. the TLV) have prociJc:ed cardiac effects in h~. ani•l studies have shOW'l 
that inhalation of high leYels of toluene prociJced cardiac sensitization. SUch · 
sensitization may cause fatal changes in heart rhyttns. This latter effect wes aholon to be 
emanced by hypoxia or the injection of adrenal in-like agents. Rats exposed to 1400 PPM or 
1200 PPM of toluene for 14H/Day for 4 or 5 weeks (respectively) exhibited high frequency 
hearing deficts. The significance of this infoMIIBtion to~ is Ulknown. 
Varnish Makers & Painter: Overexposure • May cause skin irritation ~ pr-olonged or 
repeated contact. Central nervous systen depression in high concentrations. 
Xylene: Overexposure • Health studies have shown that 1111ny petroleu1 h)drocarbon5 pose 

potential hunan heelth risk which •Y vary fraa person to person. As a prec:aut:ion, ~ 
to liq.Jids, vapors, •ists or fuaes shculd be IAini•ized. Reports of ani•l test studies hwe 
shown possible effects to the liver, kicheys, and l~- Reports of ani•l test studies have 
shown eiiDroy/fetoxic effects. The revelance of these effects to ~ is ·~. 
Zinc Chromate: Overexposure • acute • cough. Overexposure • chronic • sto.cfl cr~ 
Zinc Dust: Overexposure • Excessive irilalation of the freshly fOI'IIIId fu.e •Y pr-ocb:e 
characteristic synptoms know~ as ~~~etal flllle feYer or •zinc shakes•. Only the freshly fortled 
fUDe is potent. 

First Aid: Us1.111ll y not illlportant. Re1110ve fr011 exposure. S)11ptc.tic treatlllent such 
as bed rest and aspirin •Y afford sene relief fro~~ the chills an:f fever, however, 
recovery is c:a~~plete in 24 to 48 hours. 

Zinc Stearate (ciJst): Overexposure • Respiratory congestion dJe to at. 
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Seymour (cont. ) 

lead Borosilicate: OVerexposure- Early effects of lead ingestion difficult to detect. 
Contirued ingestion will result in increase in blood lead above a base entry level. 
OVerexposure may cause syq:~tonr> • such as fatigue, sleep disturbance, headache, aching bones 

and nuscles, constipation, alxbninal pains and loss of appetite. Prolonged ingestion may be 
indicated by intense periodic cranps and constipation, nausea and vaDiting. Excessive 

exposure may affect blood, nervous, digestive systems. Synthesis of hemoglobin inhibited 
will result in anemia. Apathy and depression may be synptcms. 
lead Chromate Clt): OVerexposure - Harmful if inhaled or swallowed. Repeated and 
prolonged exposures naay cause delayed effects involving the blood, gastro·intestinal, nervous 
and reprocix:tive systems. (See OSHA Standard 29 CFR 1910.1025 for mre information on lead.) 
lead Chromate CMed): OVerexposure • Harmful if inhaled or swallowed. Repeated and 
prolonged exposures may cause delayed effects involving the blood, gastro-intestinal, nervous 
and reprocix:tive systems. (See OHSA Standard 29 CFR 1910.1025 for tnore information on 

lead.) This material contains between 1·5% lead sulfate. 
Methyl Alcohol: Overexposure· Toxic Effects from repeated overexposure to ~~ethanol are 

accUIIJlative and effect the central nervoUs system, especially the optic nerve. These 
s~tans may linger for several days after exposures. May be fatal or cause bl incness if 
ingested. Cannot be made non-poisonous. 
Methylene Chloride: Overexposure - Excessive exposure may carboxyhemoglobinemia, thereby 
i~ring the blood's ability to transport oxygen. Excessive exposure may cause central 
nervous system, liver or kicney effects. Methylene Chloride has been shown to increase the 

rate of spontaneously occurring malignant tumors in one strain of laboratory mouse and benign 
tumors in laboratory rats. Other animal studies, as well as several human epidemiology 
studies, failed to show a tumorigenic response relatable to Methylene Chloride. Methylene 
Chloride is not believed to pose a measurable carcinogenic risk to mn Ylen handled as 

recam~encled. Birth defects are ~.nl i kel y. Exposures having no effect on the mother should 
have no effect on the fetus. Did not cause birth defects in aniiiiBls; other effects were 
seen in the fetus only at doses which caused toxic effects to the mother. In aninal studies, 
has been shown not to interfere with reproduction. Negative or ~ivocal results have been 

obtained in rrutagenicity test using mamalian cells or animals. This is consistent with the 
lack of interaction with DNA in rats and hamsters. Although results of Ames Bacterial test 
have generally been positive, overall the data suggest that genotoxic potential does not 
appear to be a significant factor in the toxicity of methylene chloride. 
Methyl Ethyl Ketone: OVerexposure • Concentration os 100-300 PPM cause nose and throat 
irritation. Higher concentrations cause more severe irritation, headache, nausee, 

drowsiness, dizziness, and incoordination. Prolonged exposure to the skin of l iq.~id or vapors 
of Methyl Ethyl Ketone at concentrations greater than the TlV cause·aoderate·irritation. E~ 
contact with the l iq.~id causes severe irritation. Vapors cause slight to IIXIerate 
irritation. long·tena repeated overexposure to high concentration of vapor II8Y result in 
Central Nervous System depression and narcosis. Methyl Ethyl Ketone has been demonstrated to 
potentiate (i.E., shorten the ti~ne of onset) the Peripheral Neurophathy caused by either 
N·Hexane or Methyl N·Butyl Ketone. MEK by itself has not been deaa\strated to cause 
Peripheral Neuropathy. 
Methyl Isobutyl Ketone: OVerexposure - In hulans, levels of 1000 PPM procb:ed Central 

NerYOUS System depression and narcosis. Workers exposed to Methyl Isobutyl Ketone at 
concentrations ~ to 500 PPM, 30 11inutes per day over 5 years CCIIIplained of heedache, 
weakness, eye and upper respiratory tract irritation, ard gastrointesth•l ~tc... At 
200·400 PPM, ~. nose, and throat irritation ocars, while at 100 PPM, the only proble11 

observed is an objectional odor. 
Mineral spirits: Overexposure • Narcosis in high concentration. tt.v cause skin irritatian 

~prolonged or repeated contact. 
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Seymour (cont.> 

SECTION 9 - NOTES 

RESINS TYPES 

Alpha-Methylstyrene Lacq.~er Resin 
Chain Stopped Alkyd Resin 
Acrylic Lacq.Jer 
Vinyl/Acrylic Lacquer 
Silicone Resin 
Vinyl Toluene Alkyd Resin 
Vinyl Copolymer 
Epoxy Ester Resin 
Nitrocellulose Lacquer 
Modified Short Oil Alkyd Resin 
Short Oil (Linseed) Alkyd Resin 
Phenolic Tung Oil Alkyd Resin 

SECTION 10 - SPECIAL PRECAUTIONS 

A 

B 

c 
0 

E 

F 

G 

H 

I 

J 

K 

L 

Precautions to be taken in handling and storing; do not store above 120 degree F. Exposure to 
heat or prolong exposure to sun may cause bursting. 
Other precautions: Use only as directed. lntential misuse by diliberately concentrating 
vapors and inhaling contents can be harmful or fatal. 

SECTION 11 - PRIDUCT INFORMATION 

Procix:ts 

16-111 Shiny Aluminum 
16-112 Dove Gray 
16-113 Gloss ~ite 
16-114 Gloss Appliance ._.,ite 
16-115 Gloss Black 
16-116 Safety Yellow 
16-117 Gloss Dark Gray 
16-120 Safety Orange 
16-122 Gloss True Red 
16-126 Gloss Green 
16-127 Gloss Blue 
16-128 Hunter Green 
16-129 Safety Blue 
16-130 Gloss Brown 
16-131 Vista Green 

16·132 Dull Aluminum Metallic 
16·133 Flat Black 
16·134 Flat White 
16-136 Gloss Magenta (Purple) 
16·140 Colonial White 
16-121 Clear Ac~lic 
16·139 Semi-Gloss Black 

Ingredients 

2,22,26,46,47 
1,8, 14,22,26,28,44,45,46,47 
1,8, 14,26,28,44,45,46,47 
1,8, 14,26,28,44,45,46,47 
8, 14,22,24,26,27,28,44,45,46,47 
1,8, 14,22,26,28,44,45,46,47 
1,8, 14,22,24,26,27,28,44,45,46,47 
1,14,22,26,28,44,45,46,47 
8,14,25,26,28,44,45,46,47 
1,8,14,22,26,28,40,45,46,47 
1,8,14,22,26,28,38,44,45,46,47 
1,8,14,22,24,26,27,28,40,44,45,46,47 
1,8, 14,22,26,28,38,44,45,46,47 
1,8, 14,22,24,26,27,28,44,45,46,47 
1,8,14,22,25,26,28,40,44,45,46,47 

2,22,26,28,46,47 
8,22,24,26,27,28,44,45,46,47 
1,8,14,22,26,28,44,45,46,47 
1 ,8, 14,22,Z3,26,28,43,44,45,46,47 
1,8,14,26,28,44,45,46,47 
8,14,26,28,34,44,45,46,47 
8,22,24,26,27,28,44,45,46,47 

Resin Type 

A 

c 
B 

B 

B 

B 

c 
B 
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Seymour < eont. > 

SECT!~ 6 • REACTIVITY DATA 

Stability: 
Conditions to avoid: 

flame. 

Stable 

Do not store above 120 f. Keep fran sparks, pilot light or open 

lncompatability: (materials to avoid) 

Modified Alkyd Polyester, Alpha Methylstyrene, Vinyl toluene Alkyd and Vinyl copolymer resins 
- none known. 

Acrylic Ester Resin· avoid strong acids and strong oxidizing agents. 

Silicone Alkyd, Vinyl/Acrylic, Polyurethane short oil Alkyd, Polymethylphenyl, Siloxene, 
Phenolic t&.n.~ Oil/T&.n.~ Oil and Epoxy ester resins • avoid strong oxidizing agents. 
Shellac • avoid water, acid, and oxidizing agents. 
Nitrocellulose· avoid amines, alkaline materials and strong acids. 

Hazardous decomposition products: Modified Alkyd Polyester, Alpha-Methyl-Styrene, Acrylic 

Ester Resin, Short Oil Alkyd, Phenolic T&.n.~ Oil/Tung Oil, Vinyl Toluene Alkyd, and Epoxy 
Ester Resins: Hay produce hazardous funes when heated to dec~sition. Fillies my contain 
carbon dioxide and/or carbon IOOI'lOXide. 

Nitrocellulo~e Resin: Hay prociJce hazardous funes when heated to dec~ition. f~.~nes 

may contain oxides of nitrogen, hydrogen cyanide, Carbon IOOI'lOxide from conb.Jstion of 
cellulose nitrate. 

Vinyl/Aery! ic Resin: Hay product hazardous funes ..nen heated to dec~sition. fillies 
my contain carbon monoxide, carbon dioxide, and oxides of bariun, cadniun rod zinc. 

Silicone Alkyd and Polymethylphenyl Siloxene Resin: May prod.JC:e hazardous fillies when 

heated to dec~sition. fillies my contain carbon dioxide, carbon monoxide, silicone dioxide 
and water. 

Vinyl Copolymer: Hay produce hazardous f~.~nes when heated to dec~ition. fillies my 
contain carbon dioxide, carbon monoxide, and halogen acids. 

Hazardous polymerzati on: \~ill not occur. 
Conditions to avoid: N/A 

SECTI()l 7 • SPILL OR LEAK PROCEDURES 

Stees to be taken in case material is released or spilled: RI!IIDYe all scxrces of i91ition, 
avoid breathing vapors, ventilate area. \lipe up with inert 111aterials and place in 
appropriate container. 
\laste disposal methods: Do not incinerate aerosol, dispose of in accordance with local, 
state rod fedeal regulations. Do not place aerosol cans in heme CCiq)eCtor. Do not puncture. 
Precautions to be taken in hardl ing and storing: Do not store abolte 120 F. 

Exposlre to heat or prot~ exposure to sun alB)' cause blrstins-
Other precautions: USe only as directed. Intentional 11isuse by diliberately ccncentrati~ 
vapors rod inhaling contents can be hannful or fatal. 

SECT!~ 8 • SPECIAL PROTECTI()l INFORMATJ()l 

Respiratory Protection: Avoid contiruxJS breathing of vapors and spray •ist. A self 
contained breathing apparatus required for concentrations aboYe TLV li•its. 
Ventilation: Use with ~te ventilation, sufficient to prewnt inhalation of solvent 
vapors. 
Protection Gloves: Optional 
Ere Protection: Only under conditions ..nere spray 11ist •ight get into eyes • 
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Seymour (cont. ) 

ProdJcts 

EN-41 Chrome Aluminum 
EN-42 Universal Black G.M. 
EN-43 Ford Gray 
EN-44 Ford Chrysler Red 
EN-45 Chevy 6 Blue 
EN-46 Ford Blue 
EN-48 Chevy Moly Orange 
EN-50 Universal Gold 
EN-56 Ford Mustang Blue 
EN-57 Pontiac Blue Metallic 
EN-59 General Motors Red 
EN-60 Alpine Green Detroit Diesel 
EN-63 Chrysler Blue 
EN·64 Olds Buick/GMC V·6 Blue 
EN·65 Pontiac Blue Late Model 
EN-66 AMC Blue 
EN~67 GM Blue Chevy Pontiac Buick 
EN-71 Dull Aluminum 
EN-73 CUIII1ins Beige 
EN-70 Clear Engine Coating 

Ingredients 

2,8,22,26,46,47 
8,14,22,24,26,27,28,44,45,46,47 
1,8, 14,22,24,26,27,28,44,45,46,47 
1,4,8, 14,22,26,28,37,44,45,47 
1,8,14,22,25,26,28,38,44,45,46,47 
1,8, 14,22,26,28,38,44,45,46,47 
4,8,22,25,26,28,37,39,44,45,46,47 
6,8,22,26,31,46,47 
1,8,14,22,25,26,28,38,44,45,46,47 
2,8,22,26,28,38,44,45,46,47 
4,8,14,22,25,26,28,37,44,45,46,47 
1,8, 14,22,26,28,44,45,46,47 
1,8, 14,22,26,28,38,44,45,46,47 
2,8,14,22,26,28,38,44,45,46,47 
1,8,14,22,26,28,38,44,45,46,47 
2,8,22,26,28,38,40,44,45,46,47 
1,8, 14,22,25,26,28,38,44,45,46,47 
2,8,22,26,28,44,45,46,47 
1,8,14,22,26,28,44,45,46,47 
8, 14,26,28,44,45,46,47 

Resin Type 

c 
B 
B 

B 

B 

B 

B 

c 
B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

The infornetion contained herein is based on data believed to be reliable by Seymour of 
Sycamore, Inc. It is true an::! accurate to the best of our knowledge, but is not intended to 
be all inclusive. Users should consider this infornetion as a SIJR)lement to other 
infornetion gathered by them and nust make their own determination of s~o~itability and 
completeness to assure proper safe use ·and disposal of these materials. 

N/0 
N/A 

ABBREVIATIONS: 

ACGIH <TLV) 

PEL 
ppm 

~ 
CAS# 

psi a 
F. 
TOC 
(A·1) 

No Data 
Not Applicable 
American Conference of Government Industrial 
Hygienists (threshold limit value) 
Permissible Exposure Limits 
Parts per Million 
Milligrams per cubic 111eter 
Chemical Abstract Service Nudler 
Pcuds per square inch - absolute 
Degrees Fahrenheit 
Tag Open c~ 

Confinned HU!Bn Carcinogens (A-2) Suspected IUBn 
Carcinogens 
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Seym:>ur (cont.) 

Prod.Jcts 

16·210 Allis Chalmers Orange 
16·212 cat Yellow 
16-213 New cat Yellow 
16·214 IHC Red 
16·224 Case & Deere Green 
16-242 Ford Blue 
16·286 School Bus Yellow 

16-402 Satin Uhite Vinyl Coat 
16·403 High Sheen Black Vinyl 
16·420 Satin Black Vinyl 
16·421 High Sheen ~ite Vinyl 
16·452 Buckskin Vinyl 

16·1201 Aluminum Hot Spot 
16·1202 White Hot Spot 
16·1203 Black Hot Spot 

16-1617 Fluorescent Orange 
16·1618 Fluorescent Red 
16·1619 Fluorescent Yellow 
16·1620 Fluorescent Green 
16·1621 Fluorescent Blue 

TP·56 Gray-Uhite-Black 
TP·58 Dark Green·Aqua Trunk Paint 
TP·77 Black·Gray 

EP-502 Appliance Uhite Epoxy 
EP-507 Gloss Black Epoxy 
EP·522 Almond Epoxy 

16-806 Dull Black Lacquer 
16·812 Gold Metallic 
16-813 Gloss ~ite Lacquer 
16·815 Gloss Black Lacquer 
16-838 Semi·Gloss Black Lacquer 

16-805 Uhite Primer 
16·807 Red Iron Oxide Primer 
16·828 Black Primer 
16-831 Light Gray Primer 

16-821 Clear Gloss Lacquer 

Ingredients 

4,8, 14,25,26,28,37,39,44,45,46,47 
1,4,8, 14,22,26,28,41,44,45,46,47 
1,8, 14,22,26,28,44,45,46,47 
1,8, 14,25,26,28,44,45,46,47 
1,4,8,14,22,25,26,28,38,42,44,45,46,47 
1,8, 14,22,26,28,38,44,45,46,47 
1,4,8, 14,22,26,28,41,44,45,46,47 

1,8, 10, 14,20,21,26,28,45,46,47 
8, 10,14,20,21,22,23,27,29,46,47 
8, 14,20,21,22,23,26,27,28,29,45,46,47 
1,8, 10,14,20,21,26,28,45,46,47 
1,8, 10,14,20,21,22,23,26,28,29,45,46,47 

2,8, 15,17,22,26,28,35,45,46,47 
1,4,7,8, 15,17, 18,26,28,35,45,46,47 
4,8, 15,17, 18,26,28,35,36,45,46,47 

15,24,25,28,44,45,46,47 
15,24,25,28,44,45,46,47 
15,24,25,28,44,45,46,47 
15,24,25,28,44,45,46,47 
15,24,25,28,44,45,46,47 

1,5,26,27,44,46,47 
1,5,26,27,44,46,47 
1,5,26,27,44,46,47 

1,8, 12,17, 18,22,28,44,45,46,47 
8,22,23,26,27,28,29,44,45,46,47 
1,8, 12,17, 18,22,28,44,45,46,47 

8, 14,20,26,27,28,45,46,47 
6,8,22,26,31,46,47 
1,8,9, 10, 12,13,16, 17, 18,20,21,26,45,46,47 
8, 10,11, 12,13,16,17,18,20,21,26,27,32,46,47 
8,14,20,26,27,28,45,46,47 

1,8, 12,17, 18,26,28,33,45,46,47 
8,12,17,18,26,28,33,45,46,47 
8,12,17, 18,26,27,28,33,45,46,47 
1,8, 12,17,18,26,28,33,45,46,47 

8,13,26,28,34,44,45,46,48 

16-396 Yellow Zinc Chromate Primer 3,8,12,17,18,19,22,26,28,30,45,46,47 
16-398 Green Zinc Chromate Primer 3,8,12,17,18,19,22,26,28,30,45,46,47 

16·1303 Black ~rinkle 8, 15,18,22,23,26,27,28,29,45,46,47 

Resin Type 

8 

8 
B 

8 

B 

8 

8 

0 

D 

D 

D 

D 

E 
E 

E 

F 

F 

F 

F 

F 

G 

G 

G 

H 

H 

H 

c 
c 

I 

c 

J 

J 

J 

J 

c 

K 

K 

l 

Page 9 



Ups.,Je Down Marking Paints 

PRODUCT WEIGHT - N.A. 
SPECIFIC GRAVITY - N.A. 

BOILING RANGE - c0-395 Of 
VOLATILE VOLVHE - >75 t 

EVAPORATION RATE - futer than Ether 
VAPOR DENSITY - Heavier than Air 
HELTINO POINT - N.A. 

SOLUBILITY IN WAT£11 - N.A. 

Section IV-FIRE AND EXPLOSION HAZARD DATA 

FLAXHABILITY CLASSIFICATION FLASH POINT "0 F PHCC LEL 0. 7 VEL 1l. 8 
RED LABEL - Extremely Fl~ble. Flaoh below l1 °F 

EXTINGUISHING H£DIA 
carbon Dioxide, Dry Chemical, Foam 

IJWSVAL FIR£ AND EXPLOSION HAVJIDS 
Clooed containers may explode (due to the build-up of pressure) when exposed to extreme 

heat. 
SPECIAL FIRE FIGHTING PROCEDURES 

Full protective equipment including self-contained breathing apparatua should be uaed. 
water apray may be ineffective. If water ia uoed, fog nozzle• are preferable. Water may be 
u•ed to cool clooed container• to prevent pressure build-up and poaaible autoignition or 
explosion when expoaed to extreme heat. 

Section V- HEALTH HAZARD DATA 

ROI.II'ES OF EXPOSURE 
Exposure mar be by INHALATION and/or SKIN or EYE contact, depending on condition• of use. 

To minimize expoaure. follow recommendation• for proper uae, ventilation, and peraonal 
protective equipment. 
ACUTE Heallh H11Zard6 
EFFECTS OF OVEREXPOSURE 

Irritation of eyea. skin and reapiratory aystem. Kay cauae nervoua ayatem depresoion. 
Extreme overexpooure may result in unconaciousnesa and poaaibly death. 
SIGNS AND SI'HPTOHS OF OVER£XPOSURE 

Headache, dizzlneas, nauaea, and lose of coordination are indications ot exceealve exposure 
to vapor• or epray miate. 

Redneos and Itching or burning aeneation may indicate eye or exceaeive akin exposure. 
MEDICAL CONDITIONS AGGRAVATED BY £XPOSURE 

None generally recognized. 
EHERG£NCY AND FIRST AID PROCEDURES 

It INHALED• If affected, remove from exposure. Reatore breathing. Keep warm and quiet. 
If on SKIN• Waeh affected area thoroughly with aoap and water. 

Remove contaminated clothing and launder before re-uae. 
If in EYES• Fluoh eyes with large amount• of water for 15 minutea. Get medical attention. 

If SWALLOWED• Never give anything by mouth to an unconacioua peraon, 00 NOT INDUCE 
VOMITING. Give aeveral glaaoea of water. Seek medical attention. 

CHRONIC Haallh HBZardt 
Crystalline oillca (Quartz, Criatobalitel ia lieted by IARC. Long term exposure to high 

level• of alllca duot, which can occur only when oandlng or abrading the dry film. may cauoe 
lung damage (elllcoslal and poaelbly cancer. 

No other Ingredient in thee• products ia an IARC, NTP or OSHA lioted carcinogen. 
Prolonged and repeated axpoaure to Hexane may cauee damage to nerve tisaue of the arms and 

leg& (peripheral neuropathy), raaulting in muscular weakness and losa of sensation. Thia affect 
may bo increased by the preaence of Methyl Ethyl Ketone. 

Prolonged overexposure to aolvant ingredient• in Section 11 may cauaa adverae effect• to 
the liver, urinary, blood-forming, cardiovaacular, and reproductive ayatama. 

Report& have aaaoclated repeated and prolonged overexpoaure to aolventa with permanent brain 
and nervoua ayetem damage. 

STABILITY - Stable 
INCOMPATIBILITY 

None known. 
HAZARDOUS DE:COHPOSITION PRODUCTS 

Section VI- REACTIVITY DATA 

By fir•• Carbon Dioxide, Carbon Monoxide 
HAZARDOUS POLYMERIZATION - Will Not Occur 

., 

.... 
- - '--' 

UPSIDL_iSDl 

STEPS TO BE TAKEN IN CAS£ HATERIAL IS RELEASED OR SPILLED 
Remove all oourceo of ignition. Ventilate and remove with inert absorbent. 

WASTE DISPOSAL METHOD 
Waata from thia product may ba hazardoue a• defined under the Resource ConserVation and 

Recovery Act (RCRA) 40 CFR 261. Waste must be tested for ignitability to determine the 
applicable EPA hazardoue waste numbere. 

Do not incinerate. Depreesurlze container. Diapoae of in accordance with Federal, State, 
and Local regulation• regarding pollution. 

Section VIII- PROTECTION INFORMATION 

PRECAUTIONS TO BE TAKEN IN USE 
Use only with adequate ventiletion. Avoid breathing vapor and apray mist. Avoid contact 

with skin and eyes. Wash hands after uaing. 
Thia coating may contain material& cla11ified aa nuiaance particulate& (listed •aa DUst• in 

Section Ill which may ba preaent at hazardoue levela only during oanding or abrading of the 
dried film. If no specific dust• are listed in Section 11. the applicable limits for nuiaanca 
dusts are ACGIH TLV 10 mg./ml (total duat), OSHA PEL 15 mg./ml (total duot), 5 mg./ml 
(reapirable fraction). 
VENI'ILATION 

Local exhaust preferable. General axhauet acceptable if the expoaure to materials in 
Section II is maintained below applicable expooure limit&. Refer to OSHA Standards 1910.94, 
1910.107, 1910.108. 
RESPIRATORY PROTECTION 

If paraonal exposure cannot be controlled below applicable limit• by ventilation. veer 
a properly fitted organic vapor/perticulat• reopirator approved by NIOSH/HSHA for protection 
against material• in Section I1. 

When eanding or abrading the dried film. wear a duat/mlst reoplrator approved by NIOSH/MSHA 
for duet which may be generated from thl• product, underlying paint. or the abraoive. 
PROTECTIVJ: GLOVJ:S 

Wear gloves which are recommended by glove auppller tor protection agalnot materials in 
Sect I on I I. 
E;YE PROTECTION 

Wear eafety opectacles with unperforated aideshieldo. 

Section IX- PRECAUTIONS 

DOL STORAGE CATEGORY - lA 
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING 

Contents are EXTREMELY FLAMMABLE. Keep away from heat, •parks, and open flame. 
Vapora will accumulate readily and may Ignite axploeively. 

During uoe and until all vapor• are gone• Keep area ventilated - Do not amok• -
Extinguish all flames, pilot lighta, and heaters - Turn off etoveo, electric tools and 
appliance&, and any other aourc•• of ignition. 

Coneult NFPA Code. Use approved Bonding and Grounding procedure•. 
Contents under pre•aure. Do not puncture. incinerate. or expose to temperature above 

120 °f. Heat from sunlight, radiator•, etovea. hot water. and other heat aourcea could cauoe 
container to burst. Do not taka internally. Keep out of the reach of children. 
OTHER PRECAUTIONS 

Intentional miause by deliberately concentrating and inhaling the contents can be harmful 
or fatal. 

Thie Material Safety Data Sheet conform• to the Hazard Communication otandard, 
29 CFR 1910.1200(g) (4), for similar complex mixturea. 

The above information pertains to thia product aa currently formulated. and io based on 
the information available at thia time. Addition of reducers or other additive• to thle 
product may aubotantially alter the composition and hazard• of the product. Since conditions 
of uaa are outside our control, we make no warranties. exprees or implied. and aaoume no 
liability in connection with any use of this Information. 

58 
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MATERIAL SAFETY DATA SHEET 
::TION 1-

SPRAYON PRODUCTS 
=--~ 
·a ~ 

DIVISION OF THE SHERWIN-WILLIAMS CO. 
8830 COCHRAN ROAD 

~ 0 EQ SOLON, OH 44139 

=. 
00 ~side Down Marking Paints - 1 

-SECTION II- ACOIH OSHA Vapor 031113 
CAS No. HAZARDOUS INGREDIENT TLV PEL Unit a PrNSure 5aklty 

(percent bywal9ht) cSTEL~~o csTEi.> (mmHg) fled 

74·911·8 Propane (propellant) tOOO PPM 700.0 12 

75·28·5 2-Methylpropane _(propellanl) Not Eatabllahed 760.0 12 

110·64·3 Hexane 50 60 PPM 127.0 17 

142·82·5 Heptane <~~~ '~~~ l> < '"' 
PPM 50.0 

84742·47·8 Aliphatic Petroleum Distillate• 100 100 PPM 2.0 

64742·68·7 Medium Mineral Spirits 100 100 PPM 2.0 2 

8052·41·3 Mineral Splrlla (Odorless) 100 100 PPM 2.0 7 

106-67·2 Methyl Cyclohexane 400 400 PPM 

8032·32·4 V. M. & P. Naphtha 300 300 PPM 12.0 oe.COO-.. 

71-55·6 I 1,1,1· Trichloroethane ~~~ ,!~~ ... <4 l> < PPM 100.0 17 

108·68·3 I Toluene <~~g> <~~g> PPM 22.0 2 

64742·69-8 Lacolene 100 100 PPM 2.0 

64742·94·5 Heavy Aromallc Naphlha Nol Ealabllahtd 0.1 

67·64·1 I Acetone ""~~~> <1~~~,. PPM 180.0 

14808-60·7 Quartz 0.1 0.1 Mg/M3 ~~~elp. 11 

7631·811~9 Amorphou1 Silica 10 6 Mg/M3 as Dull 

471·34·1 Calcium Carbonate 10 15(5) ~:t:~3 ::a~l~~~l 

VOC as a percent by weight, BAAQMD Rule 49 68 

HMIS~allnga (Health • Flammability • Reacllvlty) 2"-4-0 
---- --

EMERGENCY TELEPHONE NO. 
(216) 292-7400 

INFORMATION TELEPHONE NO. 
(800) 777-2966 

Fluorescent Solvent Base 

031114 031122 03701 03702 03703 031110 
Noon HOI Alan Blaze fled 5alaty 

Green Pink Orange Orange Orange Red 

14 12 14 14 13 8 

14 12 14 14 13 8 

10 18 7 13 10 

1 

4 8 

2 1 

6 7 8 

1 1 

7 

22 16 

2 2 10 10 10 11 

HI 

2 

9 

11 13 

10 

19 

68 68 75 65 65 47 

2·4·0 2"·4·0 2-4·0 2"-4-0 2-4-0 2-4-0 

DATE OF PREPARATION 
1·FEB·92 

UPSIDEIISDl 
Fluorescent Water Base 

031112 031120 031130 03700 
Hal caution sa racy Alarl 
Pink -Blue Green Orange 

8 8 8 8 

8 8 8 8 

8 6 6 6 

11 11 11 10 

16 16 16 16 

49 49 51 50 

2·4·0 2·4·0 2·4·0 2-4-0 
- ---

I Ingredient subJect to the reporting requirement• olthe Supertund Amendments and Reauthorization Act (SARA) Section 313, 40 CFR 372.65 C 
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Upsi·de Down Marking Paints 
ATA 

PRODUCT WEIGHT - N.A. 
SPE:CIFIC GRAVITY - N.A. 

BOILING RANG£ - <0-395 Of 
VOLATILE: VOLUH£ - >75 ' 

EVAPORATION RATE 
VAPOR DENSITY 
MELTING POINT 

SOLUBILITY IN WATER 

Faoter thAn Ether 
- Heavier than Air 

N.A. 
N.A. 

Section IV-FIRE AND EXPLOSION HAZARD DATA 

FLAMMABILITY CLASSIFICATION FLASH POINT <0 F PMCC L£L 0.1 U£L 12.8 
REO LABEL - Extremely Fla~ble, FlAsh below 21 °F 

EXTINGUISHING MEDIA 
Carbon Dioxide, Dry ChemicAl, Foam 

UNUSUAL FIR£ AND EXPLOSION HAZARDS 
Clo•ed containers may explode (due to the build-up ot pressure) when exposed to extreme 

heat. 
SPECIAL FIR£ FIGHTING PROCEDURES 

full protective equipment including self-contained breathing apparatuo ohould be used. 
Water opray may be ineffective. If water ia uoed, fog nozzle• Are preferable. Water may be 
u•ed to cool closed container• to prevent pressure build-up and possible Autoignition or 
explooion when exposed to extreme heAt. 

SectionV-HEALTH HAZARD DATA 

ROUTES OF EXPOSURC 
Expooure may be by INHALATION and/or SKIN or EYE contact. depending on condition• of use. 

To minimize expoaure, follow reco~endationa for proper use, ventilation, and peraonal 
protective equipment. 
ACUTE Heahh Hazards 
EFFECTS OF OVEREXPOSURE 

Irritotion oC eyes, skin And respirAtory system. May cause nervous ayatem depression. 
Extreme overexposure m•Y result in unconsclou•n••• and posaibly death. 

03800 Utility Yellow contains Lead. (See Table and product label). Acute occupational 
exposure to Lead is uncommon, but reoulta in effect• and aymptoms similar to chronic 
overexposure doscribed below. 
SIGNS AND SYMPTOMS OF OVEREXPOSURE 

Headache, dizziness. nausea, and 1011 ot coordination are lndlcatlona of exceasive exposure 
to v~pors or spray mlsta. 

Redneso and itching or burning aenaation may indicate eye or excessive akin expoaure. 
ME:DICAL CONDITIONS AGGRAVATED BY EXPOSURE 

None generally recognized. 
D1E:RGENCY AND FIRST AID PROCEDURES 

It INHALED: If aftected, remove from expoaure. Restore breathing. Keep warm and quiet. 
If on SKIN: Wash affected area thoroughly with soap and water. 

Remove contaminated clothing and launder betora re-use. 
If ln EYES• Flush eyoa with large amount• of water for 15 minutoa. 

If SWALLOWED• Never give anything by mouth to an unconacloua person. 
VOMITING. Give several glasses of water. Seek medical 

CHRONIC HeallhHazards 

Cet medical attention. 
DO NOT INDUCE 
attention. 

03800 Utility Yellow contain• Lead and Chromate& (See TABLE and PRODUCT LABEL). 
Chronic overexposure to Lead may reault in damage to tho blood-forming, nervoua. urinary, and 

reproductive aystema (including embryotoxic effects). Symptom• include nervous irritability. 
weakneas, muscle and joint pAina, headache, and dizzineas. 

Chromate& are listed by IARC and NTP. Although studlea have aaaociated exposure to 
Chromium VI compound• with an increased riak of reapiratory cancer, availabl evidence indicates 
that Lead Chromate (Chrome Yellow, Molybdate Orange) DOES NOT present thi• hazard. 

No other ingredients in these product& is an IARC, NTP or OSHA listed carcinogen. 
Prolonged and repeAted exposure to Hexane may cause damage to nerve tiaaua of the 

legs (peripheral neuropathy), resulting in muscular waakneaa and loaa of aenaation. 
may be increaaed by the presence of Methyl Ethyl Ketone. Prolonged overexposure to 
ingredients in Section II may cause adverse effect& to 
the liver, urinary. blood-forming, cardiovascular. And reproductive systems. 

arms and 
This effect 
solvent 

Rata expos9d to titanium dioxide dust at 250 mg./ml developed lung cancer, however, such 
exposure levels are not attainable ln the workplace. 

Reports hAve associated repeated and prolonged overexposure to oolvents with permanent brain 
and nervous system damage. 

STABILITY- Stable 
INCOMPATIBILITY 

None known. 
HAZARDOUS DE:COMPOSITION PRODUCTS 

Section VI- REACTIVITY DATA 

By fire: Carbon Dioxide, Carbon Monoxide, Oxides of Metal Listed in Section II 
HAZARDOIJS POLYI-/E:RlZATION - Will Not Occur 

0 ~ 

2 
---1 

UPSIDE,1SD2 
Section VII- SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN IN CASE HATERIAL IS RELEASED OR SPILLED 
Remove all sources of ignition. Ventilate and remove with inert absorbent. 

WASTE DISPOSAL METHOD 
Waste from this product may be hazardous aa defined under the Resource Conservation and 

Recovery Act (RCRA) 40 CFR 261. Waste must be tested for lgnitability to determine the 
applicable EPA hazardous waste numbera. 

Do not incinerate. Oapresaurize container. Dispose of in accordance with Federal, State, 
and Local regulations regarding pollution. 

Section VIII- PROTECTION INFORMATION 

PRECAUTIONS ro BE TAKEN IN USE 
Use only with adequate ventilation. Avoid breathing vapor and spray mist. Avoid contact 

with akin and eyes. Wash hands after using. 
03800 Utility Yellow contain• Lead (Sea TABLE and PRODUCT LABEL). Before initial use, con

sult OSHA'S Standard for Occupational Expoaura to Lead (29 CFR 1910.1025). 
These coatlnga may contain material• claaaified aa nuiaance particulates (listed •aa Oust• in 

Section II) which may be present at hazardous levels only during sanding or abrading of the 
dried film. If no specific duata are liated in Section II. the applicable limits for nuisance 
dusts are ACGIH TLV 10 mg./m3 (total dust), OSHA PEL 15 mg./m3 (total dust), 5 mg./m3 
(respirable fraction) . 
VENTILATION 

Local exhaust preferable. General exhauat acceptable lf the exposure to material• in 
Section II la maintAined below applicable ~Y.posura limlta. Refer to OSHA Standarda 1910.94, 
1910.107, 1910.108. 
RESPIRATORY PROTECTION 

If personal expoaure cannot be controlled below applicable llmlts by ventilation, wear 
A properly fitted organic vapor/particulate respirator Approved by NIOSH/MSHA tor protection 
against materiala in Section II. 

When aandlng or abrading the dried film. wear a dust/mlot respirator approved by NIOSH/MSHA 
for dust·Whlch may be generated from thia product, underlying paint, or the abraaive. 
PROTECTIVE GLOVES 

Wear gloves which are recommended by glove supplier for protection against materials ln 
Sect ion II. 
EYE PROTECTION 

Wear safety spectacle• with unperforated sideahields. 

Section IX- PRECAUTIONS 

DOL STORAGE CATEGORY - lA 
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING 

Contents are EXTREMELY FLAMMABLE. Keep away from heat, sparks, and open flame. 
Vapors will accumulate readily and may ignite explosively. 

During usa and until all vaporo are gonea Keep area ventilated - Do not smoke -
Extinguish all flames, pilot llghta, and heaters - Turn off otoves, electric tools and 
appliances. •nd •nY other sourcaa of Ignition. 

Consult NFPA Code. Uae approved Bonding and Grounding procedures. 
Contents under pressure. Do not puncture, incinerate, or expose to temperatura above 

120 °F. Heat from aunlight. radiators, stovea, hot water, and other heat sources could cause 
container to burst. Do not take internally. Keep out of the reach of children. 
OTHER PRECAUTIONS 

03800 Utility Yellow contalna Lead (See TABLE and PRODUCT LABEL). Do not apply Lead-contAin
ing paint on toya and other children's artlclal. furniture, or any interior aurface of a dwell
ing or facility which may be occupied by children. Do not apply on any extprior surface of 
dwelling units. such aa window sills. porches. stairs, or rAilings to which children may be 
commonly exposQd. 

Intentional misuse by deliberately concentrating and inh•ling the contents can be harmtul 
or fatal. 

This Material Safety Data Sheet contorms to the Hazard Communication standard, 
29 CFR 1910. 1200 (g) 14 l. for simi hr complex mlxturu. 

The above information pertain• to thia product aa currently formulated, •nd la based on 
the information Available at thia time. Addition ot reducers or other •dditives to this 
product may substantially alter the compoaition and hazard• o~ the product. Since conditions 
of use are outside our control. we make no warranties, express or Implied, and assume no 
liability in connection with any use of this information. 60 
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92 MATERIAL SAFETY DATA SHEET 
-SECTION 1-

SPRAYON PRODUCTS 
DIVISION OF THE SHERWIN-WILLIAMS CO. 

6830 COCHRAN ROAD 
SOLON, OH 44139 

u .d D M~ ·k· p • t 2 '-
-SECTION 11- ACOIH OSHA Vapor 03611 

CAS No. HAZARDOUS INQREDIENT TLV PEL Unit a PrNiure Red 
(percent by-lght) cSTEL~ cSTEL~ (mmHg) 

74·98·6 Propane (propellant) 1000 PPM 760.0 '2 

75·28·5 2-Methylpropane (propellant) Not Ealabllshed 760.0 12 

110·54·3 Hexane 50 50 PPM 127.0 

64742·89·8 Aliphatic Petroleum Distillate 100 100 PPM 2.0 

8032·32·4 V. M. & P. Naphtha 300 300 PPM 12.0 12 <400> 
71·55·6 1,1, 1· Trichloroethane 350 350 PPM 100.0 6 <450> <450> 

108·88-3 I Toluene 100 100 
<150:> <16o> PPM 22.0 18 

1330·20·7 I Xylene 100 100 
<150> <150:> PPM 5.9 

67·64·1 I Acetone 750 750 
<1000><1000> PPM 180.0 20 

108·21·4 Isopropyl Acetate 250 250 
<310> <310> PPM 47.5 

14807·96·6 Talc 2 2 Mg/M3 ~~~asp. 
471·34·1 Calcium Carbonate 10 15[5) ~~~~~3 as Oust 

13463·67-7 Tllanlum Dioxide 10 10(5) ~A"~~~ ~:a~~~~~~ 
7758·97·6 I Lead Chromate 0.05 0.06 Mg/M3 

VOC as a percent by welghl, BAAOMD Aula 49 79 

HMISQD ~~~ngs (Heallh • FlammabJJIIy • Aeacllvlly) 2·4·0 I 

EMERGENCY TELEPHONE NO. 
(216) 292-7400 

INFORMATION TELEPHONE NO. 
(800) 777-2966 

AP.W.A. • Solvent Base 

03621 03631 03731 03800 03821 03900 
Blue Green Brigtc l.lliily HI·VIsibiMy IJII~Iy 

Orange Vela.¥ Vela.¥ Wille 

12 13 12 14 12 14 

13 13 13 14 13 14 

5 5 5 8 8 

12 

8 8 14 8 6 

10 

14 13 8 16 9 

8 

19 20 19 20 10 19 

8 6 7 10 5 8 

10 9 10 7 5 10 

2 2 1 2 6 

7 

71 70 71 69 72 69 

2·4·0 2·4·0 2·4·0 2"-4-0 2·4·0 2·4·0 
-- I -· 

D Ingredient subJect to lhe reporting requirements ollhe Superlund Amendments and Reauthorization Acl (SARA) SecUon 313, 40 CFR 372.65 C 

------" :..__._> ~ 
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DATE OF PREPARATION 
1·FEa·92 

UPSIDE/ISD2 -

Water Base 

03801 03901 
l.lllity BriMiant 
Vela.¥ Wille 

14 14 

14 14 

3 4 

13 13 

1 

1 

6 5 

6 6 

4 

47 48 I 
2·4·0 2-4-0 
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Upst-de Down Marking Paints 
Sectlon Ill-PHYSICAL DATA 

PRODUCT WE:IG/rl' - N.A. 
SPECIFIC GRAVITY - N.A. 

BOILING RANGE - <0-395 or 
VOLATILE VOLUH£ - >75 l 

EVAPORATION RATE 
VAPOR DENSITY 
H£LTING POINT 

SOLUBILITY IN ~TER 

Sectlon IV- FIRE AND EXPLOSION HAZARD DATA 

Faster than Ether 
Heavier than Air 
N.A. 
N.A. 

FLAHHABILITY CLASSIFICATION FLASH POINT <0 F PMCC L£L 0. 7 UE:L U. 8 
RED LABEL - Extremely Flammable, Flash below 21 °F 

£XT1NGUISH1NG H£DIA 
Carbon Dioxide, Dry Chemical, Foam 

UNUSUAL FI/1.£ AND EXPLOSION HAZARDS 
Clooed containers may explode (due to the build-up ot presaure) when expoaed to extreme 

hut. 
SPECIAL FI/1.£ FIGin'ING PROCEDURES 

Full protective equipment including self-contained breathing apparatua should be used. 
Water opray may be ineffective. It water ia used, tog nozzle• are preferable. Water may be 
u•ed to cool closed container• to prevent preosure build-up and posaible autoignition or 
explosion when expoaed to extreme heat. 

Sectlon V- HEALTH HAZARD DATA 

ROUTES OF f;XPOSUR£ 
Exposure may be by INHALATION and/or SKIN or EYE contact, depending on conditions of uoe. 

To minimize expo•ure, follow recommendations tor proper uoe, ventilation, and personal 
protective equipment. 
ACUTE Heallh Hillard• 
EFFECTS OF OVEREXPOSURE 

Irritation ot eyes, skin and respiratory oyatem. May cause nervoua aystem depresaion. 
Extreme overaxpoaure may result in unconsciouoneaa and posaibly death. 
SIGNS AND SYHPTOHS OF OVEREXPOSURE 

Headache. dizzlneaa, nausea. and loaa of coordination are lndicatlona of exce•aive expoaure 
to vapors or apray mlats. 

Redneoa and itching or burning senoation may indicate aye or excesoive skin exposure. 
MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE 

None generally recognized. 
EMERGENCY AND FIRST AID PROC.EDU/I.ES 

If INHALED• It affected, remove trom exposure. Restore breathing. Keep warm and quiet. 
It on SKIN• Waah affected area thoroughly with aoap and water. 

Remove contaminated clothing and launder before re-use. 
It in EYES• Flush eyea with large amounts of water tor 15 minuteo. Get medical attention. 

If SWALLOWED• Never give anything by mouth to an unconscioua paroon. PO NOT INDUCE 
VOMITING. Give oeveral glasses of water. Seek medical. attention. 

CHRONIC HeallhHazarda . 
Cryatalllna silica (QuartJ, Cristobalite) ia listed by IARC. Long term expoaure to hlgh 

levels of silica dust, which can occur only when aanding or abrading the dry film, may cauoe 
lung damoge (silicosis) and posaibly cancer. 

No other ingredients In these product• is an IARC, NTP or OSHA liated carcinogen. 
Methyl Ethyl Ketone may Increase the nervous oyatem effect• ot other aolventa. 
Prolonged and repeated exposure to Hexane may cauoe damage to nerve tiasue ot the arms and 

lag• !peripheral neuropathy), reaulting in muscular weakneas and loss ot sensation. Thia effect 
may be increased by the presence ot Methyl Ethyl Ketone. 

Prolonged overexposure to aolvent ingredient• in Section II may causa adverae effect• to 
the liver, urinary, blood-forming, cardiovascular, and reproductive systema. 

Reports have associated repeated and prolonged overexposure to solvent• with permanent brain 
and nervoua system dam.ge. 

STABILITY - Stable 
]1/COHPATIBILITY 

None Known. 
HAZARDOUS DECOMPOSITION PRODUCTS 

Section VI- REACTIVITY DATA 

By tire: Carbon Dioxide, Carbon Monoxide 
HAZARDOUS POLYH£1/.IZATION- Will Not Occur 

. -· 

• t)• 

.._;.._ ·' . -· ~-- .... ...J 

UPSIDE,-Jsna 
Sec lion VII- SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED 
Remove all aourcea ot ignition. Ventilate and remove with inert absorbent. 

WAST£ DISPOSAL METHOD 
Waote from thio product may be hazardoua aa defined under the Resource Con&ervation and 

Recovery Act (RCRA) 40 CFR 261. Wasta muat be tested tor ignitability to determine the 
applicable EPA hazardoua waste numbera. 

Do not incinerate. Depresaurize container. Dispose ot in accordance with Federal, State, 
and Local regulation• regarding pollution. 

Section VIII- PROTECTION INFORMATION 

PRECAUTIONS TO BE TAKEN IN ·us£ 
Use only with adequate ventilation. Avoid breathing vapor and spray mist. Avoid contact 

with •kin and eyao. Wash hands after uaing. 
This coating may contain materialo classified aa nuiaanca particulates (lioted •aa Dust• in 

Section II) which may be praoent at hazardous levels only during sanding or abrading of the 
dried tllm. It no specific duata are liated in Section II, the applicable limits tor nuisance 
dusts are ACGIH TLV 10 mg./ml (total dust), OSHA PEL 15 mg./ml (total duot), 5 mg./ml 
(respirable traction). 
VENTILATION 

Local exhaust preferable. General exhaust acceptable 1t the exposure to materials In 
Section II is maintained below applicable exposure limita. Refer to OSHA Standards 1910.94, 
1910.107, 1910.108. 
RESPIRATORY PROTECTION 

If personal expooure cannot be controlled below applicable limits by ventilation, wear 
a properly fitted organic vapor/particulate respirator approved by NIOSH/HSHA tor protection 
against materials in Section II. 

When aandlng or obrading the dried film, wear a duot/miot respirator approved by NIOSH/HSHA 
tor duot which may be generated trom this product, underlying paint. or the abrasive. 
PROTECTIVE GLOVES 

Wear·glovea which are recommended by glove supplier tor protection againot materials in 
Section II. 
EYE PROTECTION 

Wear safety &pectaclas with unpertorated aideohields. 

Section IX- PRECAUTIONS 

DOL STORAGE CATEGORY- lA 
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING 

Contents are EXTREMELY FLAMMABLE. Keep away from heat, &parka, and open flame. 
Vapor• will accumulate readily and may ignite explooively. 

During uoa and until all vapors are gone: Keep area ventilated - Do not smoke -
Extinguioh all flames, pilot lighto, and hoatara - Turn oft otovas, electric tools and 
appliancao, and any other oourcaa ot ignition. 

Consult NFPA Code. Use approved Bondlng and Grounding procedures. 
Contento under preosure. Do not puncture. incinerate, or expose to temperature above 

120 °F. Heat from aunlight, radiatora, atoves, hot water, and other heat sources could cau&e 
container to burst. Do not take internally. Keep out ot the reach of children. 
OTHE/1. PRECAUTIONS 

Intentional mlouse by deliberately concentrating and inhaling the contenta can be harmful 
or fatal. 

Thia Material Safety Data Sheet conforms to the Hazard Communication standard, 
~9 CFR 1910.1200lg) (4), tor oimilar complex mixtures. 

The above Information pertain• to this product as currently formulated, and Is based on 
the Information available at thia time. Addition of reducers or other additives to thi• 
product may sub&tantially alter the composition and. hazard• of the product. Since conditions 
of use are outside our control, we make no warranties, express or Implied, and assume no 
liability In connection with any use ot this information. 

62 
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92 MATERIAL SAFETY DATA SHEET 
-SECTION 1-

SPRAYON PRODUCTS 
DIVISION OW' THE SHERWIN· WILLIAMS CO. 

8830 COCHRAN ROAD 
SOLON, OH 44139 

Upside Down Marking Paints - 3 

EMERGENCY TELEPHONE NO. 
(216) 292·7400 

INFORMATION TELEPHONE NO. 
(BOO) 777·2966 

DATE OF PREPARATION 
1·fn·92 

UPSIDE/ISD3 
~pecialty Colors Challes • A.P.W.A. Colors 

-SECTION II- ACGIH OSHA V1p0r 03550 03140 
CAS No. HAZARDOUS INGREDIENT TLV PEl Unll• Praasura Aaphd Aluminum 

(perc.n1 by welghl) cSTEL.. cSTEb (mmHg) Black 

7··98·8 Propane (propellanl) 1000 PPM 780.0 12 12 

75·28·5 2-Methylpropane (propellanl) Not E.cabllshed 780.0 Iii! i2 

110-54·3 Hexane 50 50 PPM 127.0 

142-82·6 Heptane 400 400 
cfiOjU <500> PPM 

114742-95-8 Aromallc Pelroleum Distillate Not Ellabllshed 3.8 

8062-41·3 Mineral Splrlta (Odorleu) 100 100 PPM 2.0 2 

84742-115·11 Light Aromatic Naphlha No I Ellabllahed 3.8 9 

64742·48·11 Aliphatic Petroleum Dl1lllla1e 100 100 PPM 2.0 

25551-13·7 Trlmethyl Ben zane 26 26 PPM 2.0 5 

25650-14·5 Ethyl Toluene Not E&tabll&hed 2 

108-87·2 Melhyl Cyclohexane 400 400 PPM 

114742·88·11 V. M. & P. Naphlha 300 ~~gg)o PPM 12.0 

71-65-11 I 1,1,1~Trlchloroelhane 360 360 
c460> c4S0> PPM 100.0 2t 

108-88·3 I Toluene 100 100 PPM 22.0 18 21 _<.1502 ~16Q~ 
1330·20·7 I Xylene 100 100 PPM 6.9 2 _c15~ <150> 

84742·114·6 Heavy Aroma lie Naphlha Not E.cabllahed 0.1 

67·64·1 I Acetone 750 760 PPM 180.0 29 <.10002 <1000> 
78·93-3 t Melh)'l Elhyl Kelone <;gt <;gg,_ PPM 70.0 

763-69·9 Ethyl3· Ethoxyproplonale No I Ellabllshed 1.1 

14808-60·7 auartz 0.1 0.1 Mg/M3 ;~ Reap. 
USI 

14607-96·8 Talc 2 2 Mg/M3 ~~~np. 6 

471·34·1 Calcium Carbonall 10 16(51 Mg1M3 u Dull 14 IRaso. Fracllonl 
t3463-87:7 Tllanlum Dioxide 10 10(5J ~g/M3 ae ~~c'' Raso. Frac on I 1 

VOC aa a percenl by weigh I. BAAQMD Rule 49 73 84 

.....__ .. HMIS® Ralings (Heallh • FlammabiliiY • Reacllvily) 2-4-0 2-4-0 
-·· 

' I lngredlenl &ubjeclto the reporting requir11men11 ollhe Sup111lund Amendments anq' 

'-----\.___. ...____, ~----- ---

03500 03501 03502 03503 03504 
Clear Oronpe Yollow Red Blue 
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13 
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thorlzation Act (SARA) Sectoon 313.40 CFR 372.65 C 
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DOt 
SUMMARY OF RISKS: Staonous chloride is mildly irritatiDg to the skin, eyes, and mucous mcmbnDes due 1D a mild 8Cid 
reaction from traces of free HCL lllhalation of tbe dust or fumes of this material for extended periods may Jaalt in a bc:lliiD 
pneumoconiosis. This disease produces distinctive changes in the lungs that can be diagnnscrl by X-ray; lhclc ~ DD 

resulting fibrosis, disability, or compli<:ating factors. 
TARGET ORGANS: Skin, eyes. PRIMARY ENJ'RY: lnhalalion. ACUTE EfFEOS: b:ritalioo ID lbe lldD, CJCS, 
and mucous membranes. CHRONIC E.FFECTS: Unknown. 
FIRST AID: EYE CONTACT: Flush eyes thoroughly, including under the eyelids, with running water b IS miDUICI. Get 
medical help. •• SKIN CQNIACf: Remove contamina!HI clothing. Flush affected area with warc:r; wash wilb IOip lllll 
wa!C:r. Get medical help. •• INHALATION: Rc100ve victim to fresh air. Restore mllor support his brea!hing as requhd. 
Get medical help. •• INGFS1]0N: Rinse victim's mouth with water. Give him 2 to 3 glasses of water to drink to diluSie Ibis 
material Induce vomiting. Never give anything by mouth to someone who is UDCODSCious or conwlsing. Get mcclli:al 
help.•• 
• National Caocer Institute carcinogenesis bioassay results: mouse, rat. negative (NCI-CG-Tr-231, 1982). 
•• GET MEDICAL ASSISf ANCE = In plant. paramedic, community. Get medical help for further treatment. observation. IDd 

support after first aid. 

SPUJ.tl..EAK: Notify safety personnel of stannous chloride spills. Provide adequate ventilation. Cleaoup persoonel need 
protection against inhalation of dust or aqueous solutions, which arc acidic. Sweep up or vacuum the waste, avoid dusting 
cooditions, and place it in a corrosive-resistent container for reclamation or disposal. Flush spill area with a lot of water. 
Neutralize the waste with soda ash or lime. Do DOt flush it to sewers or open waters. It may be injurious to aquatic 
organisms. 

DISPOSAL: Reclaim dry material for salvage or reuse. CODlact your supplier for procedures or recovery and salvage. Follow 
Federal, state, and local regulations. 

Use a NIOSH-approved dust respirator where stazmous chloride dust prevails. An acid-fume mask has been recommended UDder 
certain conditions. 

Provide general dilution and local exhaust ventilation in sufficient volume and pattern to keep the concentration of hazardous 
~ents listed in section 2 below the lowest exposure level stated. 

Wear body-protective clothing appropriate to the wor:lc sitUation to minimiu contact of this malerial with skin. Prevent eye 
contact by wearing chemical safety goggles w~ dusty conditions occ:ur or where splashing is possible. WCIIr rubber gloves 
to prevent repeated or prolonged skin contacl uunder soiled clothing before wearing it again. 

Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them. Particles may adhere 
to contact lenses and cau.se comeal damage. 

Protect its containers from physical damage. 

Practice good housekeeping to prevent accumulation md generation of dusl Aqueous solutions arc acidic .and should be 
handled like dilute hydrochloric acid. Do DOt reuse a stannous chloride container. 

Do DOt breathe dust or misl Do not let this material come in contact with skin, eyes, or clochiDg. Practice good personal 
hygiene. Wash thoroughly after handling and before eating. drinking, or smldng. Do not take this malerial out of your 
wor:lc area or to your home on your clothing or cquipmcnl Do not eat stannous chloride. 
DOT Classification: ORM-B DOT JD No. NA1759 

Data Code: 1-7, 9-

Approvals 

IDdust. HygieneJSarety 

Medical Review 

Copyright © February 1, 1987 
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Stannous Chloride 

Material Safety Data Sheet 
Fro Geni I Refi m um s erence Collection 

~ 
---- ·- ·- -- ------

· Genium Publishing Caporation (Revision A) 

1145 Catal~treet 
Schenectady, NY 1 3-1836 USA Issued: July 1980 

(518l 377-8855 GBIUII PI& BINQ CORP. Revised: February 1987 
: SECTION 1~ MATERIAVIDENTIFICA TION , ·.:·.·:···:·: .. ·:····.::•·.·,·.·•:.·:·:·:···.::······ .:::::::::,·· · .. :; : ... :;::,:;::::•. ·. ·.·:: .·,:·:··:.<::::;,::::::::::::::.::::?.2·1 ................ :···.,.. · .. :. . ........ 

MATERIAL NAME: SfANNOUS CHLORIDE 
. . ·.·,·.·.· ·. ... : ...... ·. 

l>f:SC?WilONJUSES: Derived from dissolving lin in hydrochloric acid. UICd a a Rduc:ing 01 agent m the maoufactule of chemicals, intamediarcs, dyes, pol)'JDCD, and phosphors· in 
galvanizing lin, silvc:ring mirrors; a a food preservative; stabiliz.a for pedumc in ~-
u a c:alalyst; soldermg flux; IDd'leDSitizing ageot for glass, paper, md plastics. ' HMIS Not FOUDc:l i 01lffiR DESIGNATIONS: Tin (II) Chloride, Tin Dichloride, Tm Crystals, H 1 
Tm Salt, Tin Protochloride, S~, CAS 117772-99-8 
MANllfAC'JJJRERISUPPUER· Available from several suppliers, including: 

F 0 

R I ' R 0 I 2 
Vulcan Mau:rials Co., Metals Div., PO Box 7588, Birmingham, AL 35253; 

PPE• s 2 
TelepboDC: (2QS) Bn-3661; Env:rgeocy No.: (412) 331-0770 (Piasburgh) 

·See Sect 8 K 0 I 
··= SECI'ION .l.;·.JNGREDIENTS· AND HAZARDS 1::: ··· · .. . ·%· · .. ·· HAZARD DATA····:··· .;.I . ::·:=·:-::-:-··:-:: ··. 

Staooous Chloride, CAS 117772-99-8 calOO &-hr. TWA: 2 q~m3 (as So)• ~ 

I 
Rat, Oral, I.Dso: 700 mgJtg I 
Rabbit, Oral, LDI..o: 40 mgJtg . 

I 
• Current OSHA PEL and ACGIH (198~87) TLV. I 
SECTION 3. PHYSICAL DATA 
Boiling Point - 120S.OF (652'q SpecifiC Gravity %0 .. 1) -· 3.95 

I V~por Pressure ••. Not FouDd Melting Point -· 474.8"F (246'C) 
WaJt:r Solubility, g1100a: @ o·c -· 83.9 CJ. Volatile by Volume ••• Not Found 
Vapor Density (Air= 1) ... Not Found Molecular Weight ... 189.6 
Evaporation Rate ... Not FouDd I 
Ap~ce 8Dd odor: White orthorhombic crystals or flakes with a fatty appcaumce. Odorless. 

-

I 
SECfiON 4. F1RE AND EXPLOSION DATA ' LOWER UPPER I 

FWh Point and Method Autoignition Temperature I Flammability Limits in Air Not Not 
Nonflammable Not FouDd I Not FoUDd FouDd Found • 

EXDNGWSIDNG MEQIA: Stanoous chloride is a nonflammable solid. Use suitable extinguishing media for surrounding fu:e. I 
When this material is involved in a fJJe situation, it may release irritating fumes. See section 5 for unusual fJJe or 
explosion hazards. 

I SPECIAL BRE-FJGlfDNG PROCEQlJRES: Aqueous solutions of stannous chloride are acidic. Avoid its conraa with eyes and 

skin. Avoid breathing its fumes or dust. Fire fJ8}ltm· should use self-cootaincd breathing apparatus md wear fully protective 

clothin2. I SECfiON 5. REACfiVITY DATA 
Stannous chloride is stable. Hazardous polymerization cannot occur. 
This material is a powerful reducing agent that can absorb oxygen from the air. It catalyzes the viiolent exolhermll 
polymerization of ethyleDe oxide. Explosions result from the reaction of nitrates or hydrogen peroxide (in >3~ solutions) 
with stannous chloride. It can react with sodium ·or powsium to form an impact-sensitive mixture:. I 
It will ignite oo contact with bromiDe trifluoride. When mixed with calcium carbide or calcium ll'.etylide, the mixnu'e can be 
ignited with a match; the reaction then proceeds with incaDdescence. Contact with strong oxidizing agents or llkaUes will 

~. generate heat and fumes. 
Stannous chloride may yield irritating fumes that can include HO. 
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No 9 2186 SULFURIC ACID, CONCENTRATED (Rev. C) 

SECfiON'6iHEALTH·HAZARD INFORMATION ITLV 
Concentraled sulfuric acid is a stroDg mineral acid, an oxidizing 18CDt. and a dehydrating 18ent that is rapidly damaging to all 
human tissue with which it comes in c:ontacL lngcstioo may cause severe injury or death. Eye contact produces severe or 
penDIIDCDt injury. Inhalation of mists can damage both the upper respiralory tract and the lungs. Sulfuric acid is not listed as 
a Cillcinogen by the NTP,IAR.C, or OSHA. 
flRSI' AID: EYE COJfiACf: IJJ1lDCdjate]y flush eyes (including UDder eyelids) with plenty of running Wiler for at least 15 
minutes. Speed in diluting and rinsing out acid with water is extremely important if pmnanent eye damage is to be a\'Oided. 
Obtain medical help as soon as possible. • SKIN CQNTACf: lmme.djate]y flush affected areas with water, removillg 
c:ontaminatrd clothing ~ UDder the safety shower. Continue washing with water and get medical anention. • 
INHAI.ATIQN: Remove to fresh air. Reston: breathing. Call a physician immediately. INGFSDQN: Dilute acid 
jmzrcdjate!y with large amounts of milk or water, 'then give milk of magnesia to neuttalize. Never give anything by mouth to 
an unconscious person. Do not induce vomiting; if it occurs spontaneously, continue to administer fluid. Obtain medical 
atteotion as soon as possible. • 
Maintain observation of patient for possible delayed onset of pulmonary edema. 

• GET MEDICAL HEI.J> =In plant, paramedic, community. 

·i?SECfiON··7J.SPILlkLEAKiAND:DISPOSAVPROCEDURESO::.:):':"•' •:.-............... ,··:::::::·:•,,:.:::<:/f::;::::::}\:'=;::::/.:•:/ 
Haodle major spills by a predetennined plan. Contact supplier for assistance in this planning, in meeting local regulations. 
and for disposing or large amounts. Notify safety personneL Provide optimum ventilatioo; vapors m extremely irritating. 
Stop leak if you can do so without risk. 

Cleanup personnel need protection against inhalatioo or contact. Keep upwind. Contain spill. Minor leaks or spills can be 
dilutrd with much water and neutralized with soda ash or lime. If warer is not available, cover contaminaled ma wilh sand, 
ashes, or gravel and neutralize catltiously with soda ash or lime. 

DISPOSAL: Follow Federal, state, and local regulations. Runoff to sewer may create hydrogen gas, which is a fire or 
explosion hazard. EPA (CWA) RQ 1000 lbs. (40 CFR 117). 

,:.::SECTIONK:SPECIALPROTECfiONINFORMATION>·••-•.-·. ::,._,•·•:··•'.•'':_ ·,, ,' :. :::'::··=>:.1 
Provide general ventilation to meet current 1LV requirements in the workplace. Where~ are up to SO JDflui3, a~ 
efficiency particulate respirator with run r~iece is warranted; a type-C supplier-air respirator with run facepiece operated in 
pressure-demand mode is used to 100 mglm • 
A\'Oid eye contact by use of chemical safety goggles or race shield where splashing may occur. Acid-resistant protective 
clothing. such as rubber gloves, aprons. boots, and suits, is recommended to avoid body contacL 

Eyewash fountain aDd safety showers with deluge type of heads should be za1ilY available where this marcrial is h.mdled or 
stored. 

Contact lenses pose a special hazard; soft lenses may absotb and all lenses coDCentralt irritants. 
Compreheusive preplaccmcnt and annual medical examinatioos with emphasis on dental erosion, cardiopulmonary system. IIDd 
mucous membrane irritation and cough m indicated. 

··•,••••SECfiON:9.:,SPECIAVPRECAUfiONS:AND·•·•COMMENTS'= ·~::)i=;:::::·:, .. :,:: ':= ==<::::::::::::/)\:::=::::::::::J{:':r::,:•:(::}}:=,):::;\,=,: 
Sulfuric acid in carboys or drums should be stored in elean, ventilaled storage areas having acid-resistant floors with good 
drainage. Keep out of direct sunlight, do not store above 89.6"F (32"C). Storage facilities are to be sepmle from organic: 
materials, metallic: powden, ehromates, ehlora1es, nitrates, carbides, oxidizables, etc. Soda ash, sand, or lime should be kept 
in general storage or worlc areas for emergeDC)' use. Proteet contaiucn lgaimt physical damage. Glass boUles need extra 
protection. Sulfuric: acid is highly corrosive to most metals, especially below T/'JJ H:zS04· Avoid bn:athi'8 mist or vapors. 
A \'Oid contact with skin or eyes. Do not ingest Do not add water ID concenlrated acid. Drums may contain hydrogen gas, 
so open cautiously. Use nonsparking tools free of oil, dirt, and grit and vapor-proof electrieal fixtures 

DOT Classification: Corrosive Material. ID No.: UN1830 Label: Corrosive 

Data Source(s) Code: 1-12, 19, 20, 24, 26, 31, 37-39, 42, 82. CK 

lndust. HygYene/Sarety MtJ ~c., 
Medical Review ~~ 

Copyright@ February 1,~ ~ 
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Material Safety Data Sheet 
Genium Publishilig Corporation 

1145 Catal~ Street 
Schenectady, NY 12303-1836 USA 

(518) 3n~ssss 

Sulfuric Acid 

amER DESIGNATIONS: Oil of Vitriol, Hydrogen Sulfalc; H~4; CAS 17664-9~9 

MANUfACJJJRERISUPPUER.: Available from many suppliers, includiDg: 
Allied CorporalioD, PO Box 2064R, Morristown, NJ 07960; Telephone: 800 631-8050 

• Material is obtained by the ~n or SO:J and wa~er. Can contain 
low impurity levels, such as 0.02% max or iron as Fe. Properties vary 
wilh H~4 cooreru. 

CurrcDt OSHA stmlard and ACGIH (1985-86) TLV. NIOSH has a 10-br 
1W A. 40-hr. wort week, of 1 mflm3. 

HMIS 
H:3 
F: 0 
R: 2 
PPE:• 
• See Sect. 8 

Human, Mist Inhalation, 
TCI.o: 3 ~. 24 wk. 
(Toxic Mouth Effcctl) 

Ra1, Cnl, 
IDso:: 2140 mglkg 

Boiling Point, 1 atm. """ c 
Specific Gravity (6G'csOi:) 
Volatilcs, CJ,@ 340"C ca 100 
Melting Point, dcg C lOA 
Wa~er Solubility_ Complete Miscible 

R 1 
I 3 
s 4 
KO 

Vapor Pressure, mm Hg @ lOO"F - <1 (93.1~ H~4); Dcg. Baume -· 66 (93.19% H~4> - Density of H:zS04 is often 
reported in~ Baume Be). Formula is Bc=l45 [l45tsp gr for liquids heavier than wa~crf. . 
APJ!Wl~DC!; apd odgr: Clear, colorless, hygroscopic, oily liquid with oo odor. Mists greater than 1 mgtm3 are easily 

llfC 

NA 
a szrong 

maraia1s. Small fires may be smothered wilh lllilablc dry cbcJnjcaL Cool exterior of storage tmks of H:zS04 with water to 
awid rupture if exposed to fire. Po not add waw or otbq liquid to the acid! The .ad, especially when diluted with water, can 
~ wilh metals to h"berate Dunmable hydrogen gu. 
Sulfuric acid misfs IDd VlpOfl from a fire ma .n: corrosive (sec JCCt. 5). 
Fae fighters IDIISl WCC" self-c:omaiucd brealhiDg-equipmentiDCl fully protective clothing. 

Sulfuric acid is stable uDder oormal couditioDs of use and stcngc. It docs DOt Ulldcrgo hazardous polymerization. 1t is a 
sttoog uUDenl acid reacting with bases md metals. The CODCCDtraiCd acid is also a dehydrating agent, picking up moisture 
readily from the air or other materials. Hydrogen gas may be generated within a H~4 cont.ainc:r. VCDl dnlms autiously. 

This material reacts exothermically wilh water. (Acid should always be added slowly to waler. Walci· added to acid can CIUSC 

boiling and UDCODirOl.led splashing of the acid.) Sulfur oxides can result from decomposition and from oxidizing reactioos of 
sulfuric acid. 



TWX 510-670-3600 

DATE 5/25/93 MATERIAL SAFETY DATA SHEET PAGE 

~bTALOG NO 48483 (REORDER PRODUCT BY THIS NO.) 

i 

r ODUCT NAME MTBE 2000 UG/ML, lML 
uATA SHEET NO !484830 

TERT-BUTYLMETHYLETHER 

SECTION V - HEALTH HAZARD DATA 
* CONTINUED * 

FLUSH EYES WITH WATER FOR 15 MINUTES. 
CONTACT A PHYSICIAN. 

SKIN 
FLUSH SKIN WITH LARGE VOLUMES OF WATER. 

INHALATION 
IMMEDIATELY MOVE TO FRESH AIR. 
IF BREATHING STOPS, GIVE ARTIFICIAL RESPIRATION 
CONTACT A PHYSICIAN 

INGESTION 

. ' NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON 
NEVER TRY TO MAKE AN UNCONSCIOUS PERSON VOMIT 
GIVE 2 TABLESPOONS OF BAKING SODA IN A GLASS OF WATER 
PRESS FINGERS TO BACK OF TONGUE TO INDUCE VOMITING. 
IMMEDIATELY CONTACT A PHYSICIAN. 

EFFECTS OF OVEREXPOSURE 

, -·Z\RMFUL IF INHALED 
\ ).Y BE FATAL IF SWALLOWED 

HEADACHE 
NAUSEA 
GASTROINTESTINAL DISTURBANCES 

• , BLINDNESS 

SECTION VI - REACTIVITY DATA 

STABILITY STABLE. 

CONDITIONS TO AVOID 

N/A 

INCOMPATIBILITY _ .. 
OXIDIZING AGENTS 
CHROMIC ANHYDRIDE, LEAD PERCHLORATE, PERCHLORIC ACIDS 

HAZARDOUS DECOMPOSITION PRODUCTS 

N/A 
~-; 

HAZARDOUS POLYMERIZATION WILL NOT OCCUR . .. L ~ . 
: . 
L.j 

2 
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ALL RIGHTS RESERVED 

CUSTOMER P.O. NO. 52593 
TWX 510-670-3600 

DATE 

~-
5/25/93 MATERIAL SAFETY DATA SHEET Tert-Butylmethylether 

SECTION I -GENERAL INFORMATION 
CATALOG NO 48483 (REORDER PRODUCT BY THIS NO 
PRODUCT NAME MTBE 2000 UG/ML, 1ML 

DATA SHEET NO I484830 
TERT-BUTYLMETHYLETHER 

FORMULA MIXTURE FORMULA WEIGHT 
CAS NRTECS 
SYNONYM ANALYTICAL STANDARD IN METHANOL 
MANUFACTURER SUPELCO INC. PHONE 814-359-3441 
ADDRESS SUPELCO PARK, BELLEFONTE, PA 16823-0048 

SECTION I I - HAZARDOUS INGREDIENTS OF MIXTURJ~S 
CHEMICAL NAME 

COMMON NAME - PERCENTAGE - CAS # 
{FORMULA) - PEL{UNITS) - TLV{UNITS) 

LDSO VALUE - CONDITIONS 
PROPANE, 2-METHOXY-2-METHYL

METHYL-TERT-BUTYL ETHER 
CSH120 N/A 

0.2 

4000 
METHANOL 

METHANOL 
CH30H 

5628 

MG/KG ORAL RAT 

MG/KG ORAL RAT 
FOOTNOTES 

SEE FOOTNOTE(6) 

99.8 
260 MG/M3 

SEE FOOTNOTE(6) 

50 

262 

1634-04-.i• 
PPM 

67-56-.: 
MG/M3 

6 SUBJECT TO THE REPORTING REQUIREMENTS OF SARA TITLE III, SECTION 313. 
( 

SECTION III - PHYSICAL DATA 
BOILING POINT 65 C MM MELTING POINT -98 c 

MM C VAPOR DENSITY 1.10 
G/ML C (WATER=1) PERCENT VOLATILE 

VAPOR PRESSURE 100 
SPECIFIC GRAVITY .790 
WATER SOLUBILITY 100 
APPEARANCE CLEAR COLORLESS 

FLASH POINT 50 

EXTINGUISHING MEDIA 

C02 
DRY CHEMICAL 
ALCOHOL FOAM. 

EVAPORATION RATE >1 (ETHER=l) 
LIQUID 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 
F FLAMMABLE LIMITS LEL 

SPECIAL FIRE FIGHTING PROCEDURES 

6.0 

C (AIR=1 1 
BY VOLUME 1('''1 

UEL 36. ' 

WEAR SELF CONTAINED BREATHING APPARATUS WHEN FIGHTING A CHEl~ICAL FIRE. 

UNUSUAL FIRE AND EXPLOSION HAZARDS 

N/A 

Ln(_) 5628 
PEL 260 

SECTION V - HEALTH HAZARD DATA. 
MG/KG ORAL RAT TLV 262 
MG/M3 

EMERGENCY AND FIRST AID PROCEDURES 
EYES 

MG/M3 



' TWX 510-670-3600 
L 

DATE 5/25/93 MATERIAL SAFETY DATA SHEET PAGE 4 

~ATALOG NO 4B4B3 (REORDER PRODUCT BY THIS NO.) 
_RODUCT NAME MTBE 2000 UG/ML, lML 
DATA SHEET NO I4B4830 

' 
TERT-BUTYLMETHYLETHER 

~ ·. 

'· SECTION IX - SPECIAL PRECAUTIONS 
* CONTINUED * 

' · KEEP AWAY FROM OXIDIZERS. 

' i . 

,. ' 

~ . 

(' 

~·' ·•.-":· 
~-. 

1 .; 
'~'' 

KEEP AWAY FROM IGNITION SOURCES. 

OTHER PRECAUTIONS 

AVOID EYE OR SKIN CONTACT. 
AVOID BREATHING VAPORS. 

WHILE THE INFORMATION AND RECOMMENDATIONS SET FORTH HEREIN ARE BELIEVED TO BE 
ACCURATE AS OF THE DATE HEREOF, SUPELCO, INC. MAKES NO WARRANTY WITH RESPECT 
THERETO AND DISCLAIMS ALL LIABILITY FROM RELIANCE THEREON. 

LAST REVISED 1/17/92 

( 
··. 

~ ~ { 
\..__./ 

l 
L 

; . 

i . 
t.. 



uu~uw~v, ~l~~- ~u~~L~U ~AHK BELLEFONTE, PA 16823-0048 
TWX 510-670-3600 

DA'.l'E 5/25/93 MATERIAL SAFETY DATA SHEET 

,-·'·TALOG NO 48483 (REORDER PRODUCT BY THIS NO.) 
·.. ..:>DUCT NAME MTBE 2000 UG/ML, 1ML 

DATA SHEET NO 1484830 
TERT-BUTYLMETHYLETHER 

SECTION VI - REACTIVITY DATA 
* CONTINUED * 

CONDITIONS TO AVOID 

N/A 

SECTION VII - SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED 

TAKE UP WITH ABSORBENT MATERIAL. 
VENTILATE AREA. 
ELIMINATE ALL IGNITION SOURCES. 

WASTE DISPOSAL METHOD 

COMPLY WITH ALL APPLICABLE FEDERAL, STATE, OR LOCAL REGULATIONS 

SECTION VIII - SPECIAL PROTECTION INFORMATION 

R{ ,IRATORY PROTECTION (SPECIFIC TYPE) 

WEAR FACE MASK WITH ORGANIC VAPOR CANISTER. 

PROTECTIVE GLOVES 

WEAR RUBBER GLOVES. 

EYE PROTECTION 

WEAR PROTECTIVE GLASSES. 

VENTILATION 

USE ONLY IN WELL VENTILATED AREA. 

SPECIAL 

N/A 

OTHER PROTECTIVE EQUIPMENT 

N/A 

SECTION IX - SPECIAL PRECAUTIONS 

S~~AGE AND HANDLING 

REFRIGERATE IN SEALED CONTAINER. 

PAGE 3 
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Manu.faot:ured Jly 1 NALCO CHEMICAL COMPAQ 

Report Print•4• o1/01/19SO oe;ao:oe 

.•.• •.· ._,... • ~ : 1: ~ ('_¥"; 

........ ~ .. ~ ...... ;. ...... ~ ..................... .: ............... ~,-~~"'~·~~ :···, 
1 S•ct.ion ttl - Phya,co.l/Chui~al. Chataotetilt.S.c• (~~~~~n\l,ll~l:·· .. :::·.·~ -~ .. ~.~~·· . 
........................ ·-····-··········· .. ·············••!ii,·~.~'-·~~:~flllt,~~~~-:'1~' .. 
I 

APPJARANeB ANtl ~'R .' :·.···.;·, .. : .. _., . . '!."1:~' . -~.~' 
Jfhtt:• to off .. whit• liquid; Jllild o401'. "':>·-~·::~·.·~7·,:::•~'"~~.:;~·-;- ;~~~ 

•••••••••• •••••••• ••••••• ••••••••••a•••••••• ••••••••••••• .. ~·~~~-.~~~~"': .. ,}:=~·~ . . · ... :.::···. :. -;~;~·:~ .. :·;,:\':~··:~ ·:~~;.~7 
............................... 11: •••• =················-·•11!1.~ .• ,~,.~-~--~~~m-.: .. · .j section IV • rt-re .M4 :&xpl.oaion Ha&aJ:d Data "."'~::::··t·:··,~~.~: ::::~.~··,:·~~~·-. ..:~ 
•••••••••••••••••-••••••~~••••a::l••••••••••••••••••:a•••·~~.'!~~·~,,.~,~~t'~' Plaah ·Points > 200 I' l · t.:lm1tls Lel: \ .. u~~:~,· ...... · .. · .. , :.- :<:·· .. ·---.................... ______________ .. ____ .. ______ ........... ________ ., .......................... . 

IX'l'INGDI9Ht~a MltDlA . · : ·· ·· . ·. .. : . .". ·._·. 
BAaed on th• NF~~ g~ide, uae 4t:Y oliemica1, !oaa, ... ~~~.'.'·:.''?~'~1~_. ~~~ 
d.io.xi~• or other eMtinW1o'i•h1n9 agent lUi table fol'"·~).-~ --- .. ~~<= ·:-:.:: 
B tir••. Uae water to cool· container• eucpoaecl tO. ·.:.fJ.~~~! . .. ·): . .;;..: .:,~;:;~ 
J'or 1a~9• f i~o•, ~·· wo ter a pray or fo;, ~horouoh~t,~'f · < .. · 4 

. : ·:· · .. 
dreneh:Ln9 tho burning mate~~al. ·.-.·~ ~·r::~ ··~<· • ,<··~ ·""' ·~ .... ~ 

•••••••~·-••••------·~--••~•••••-•••••••w••••·-~--~••••--•••~••••~-
SPECIAL l'tRErXGHTING PROC!bUUS '··· ·. .. . None lilted .>;·.:!' . ;,;-:~; .. ~: ··-----.. -··-------- .. --.. -----··---···--·------.................. ~.~ ... -~---~··.;.~ UNUSUAL •xRi AND IXPLOs:roK KAZMDS . ,., .. ,. · .. ·. ·:.: · .:: ... ~··~·. 

Ma.v evolve !l.uorin.e oompoutade under firt coruHtiol\1'~/ :· .,, ... ., .. , 
•••••••••••••••••••••.,• ••••••=r••••••-••••••••••.:••••s•e•.iii.if, ... ~····~~:· ' . · .. ~:-~:;~:t.::,~~~:-~~~7~~ :·~f~. 
·····················~~········c:•••····························----,~·,jii·~-~~';.',~~-i·:'.t' l . . . section v - Reactivity Dat.a · · ·.· ..... ;.,,:. · · .. ··:··,.r·~···~'.'. · 
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INCOMP~'rAB:S:tl'tY (Ma\;e%':1&11 TO AVOid)' ···=· ...... 

Avo~~ oontact with 1t:on9 ox!~~aer1 (eo. chlorine,· t•r~~.lla'e~::. :.~· ·. ·.: 
chrcma~e., nitr£c •cto, perohlo~ate1, coneent~a~•« o~r9tn 1 · 
permav•ra•toe) whi~;h can generate heat, fire•, explo·atona·l · ·.': ·. ~. ·,.· .. 
ana the ~elea•• ot toxic fumel · .. · •., ... : .. ·· ··.· · .. · <"··:.'·~-· 

• ~,~ ....... :.,· ...... •J.;- ·-·~·,.. -·~·~ .. . 
......... ___ .. ._ ___ .. ___ .. _____ .. ____ . ____________ .... ___________ ~~·-.:--·---... ·. 

HAtARDOOI .bBCOMPOSZTION P-ODUCTS . . . 
tn ~h• •vent ot oombuetion co, Co2, fluorln• ao~povn4t ••r 
be fone4. t>o not breathe 11\\0ke or fum••. woazo aui table . · · '. · .: .· · · ~ · 
E»~t:ect:tve olothin9. .. ..• ,·:-;,;,;........... · -·"' -~ ·· ,,·.·-.~~'·-:., .............. ---.~- ... --*'--.. --......... ~~-------~---.. -.... -----------.. ;.;;-· •• ~ ......... ~·.· .· .. , .. . 
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••••••••••••••••••••• ••••••••a•:aaa••••••••••••• ••••••••••!!'•• ~·· •. lUI Ill ... ,,.,~·· · I section VII .. Precaution• for l•f• Hand1inv ancS· Ult.':···: .:-. ,:·:--: .···.J .. · ... :·. 
•••••••••••••••••••••••••••••••••••••••••••••••••••••M•••••··~···~-~~.··•· 
8TE~I TO II 'l'NCEN IN CASI MATERIAL XI U~IASIO OR ltX..X.Sb.· .. · . : - _::·: .···,. :~<"~·· 

call the following 24•hour tel•phone numb•r ('7Q01 .... 9.20~'l51·o~: · :. · , .. : 
sweep or vacuum u» and reolai11 S.n.\o "•oovarr or .,~~-- .· .. . ..;·;:;.~~·,~~ r...::·t': 
4rum• tor cUapoaal. Wea~ the pro.ttctive eq\llpmen~~.~iol·tl•a~. ·:~''··:.··· 
in rer1onal Protection Zquipmen\· ltctJ.on, . · ·: :·: · .. : ... ·· ~:'''.'. : .~·:~:~:. 
Not·1 f1cation of •Pilla ,;! th1• pr~uct ia not ~eq\\·~t•'4:f:· .. ·;:.<:. .. ·.: .,;.:.·~ .. ·· 

--------~·-· .. ·------·-----·--·------.. -··--·-------·-------.. ··-·······- ~··. ·.·· WASTI DISPOSAL MB'rHOt) . .. ..... :· .... . ,._ ........ ,,~,··}'· 
lt thia pro4uct become• a wa1te, it .doe• not meet. t:n• .. · ..... .. -.= •. :·,,. .-;:;~,~::;~: 
cz-1 ter1a ot a hazardous waate a•. 4•tine4 \1ncSaJ: tl'l•···Je•ouroe ·· 
Conaervat1on atad rtecovary Aot (ICR.\) 40 C!'ft Z61 •. ,_,, .. ··&'1.fton~·,.,, .. · .... · · 
hasarCOUI wa1te, it ca.ri be dta~~·•a of :1n ··n lndu~.~~.l.l~ ..... '·· .. · ·····"' 
waate ~andfill in &ccorc5ance with laoal, •tate, and ··~·tf•r•l .... ; .. 
~"•vulatton•. · . .· ... ::.. ·;~'~.'. · . .-.. ·~~.: '·.~:· ·.:: .. ; .... ~~ 

-----···-·------·····----------·····-----------·--·--~--~~-~----·-· ···- . rRICAU'l'IONS .'1'0 Bl TAKEN lN HANDLING AND STOl\J:NG. . .. · ......... ,. ..... -. .. ·.,··~ 
Zmpty containerl rnay contain re1£dual p:tocluot, DO not· . .'·'rl~·j'l7,' ··.·:•··~, .:·. 
oontatner ~nleaa ptoparly i'tccn41ticned. .. .. · .... ~:~'·.:·:;:.::·:·:;·~.: .. ~ ~\'.~~~~:~ .. -------·····--------···--......... ~---------- ... ----.. ---·-·· ........................ ., ... . . . ,: ... ·. :·: ~ ... ,: .. 

OTKEJ\ JR!iCAU'l'IONS ·· · ... , .. ' -~· .. .. ..... ,:, .. , .. , 
CAtnlON: May causa irrit:at1on to 1kin an~ eyea. AY~~O .. · .,:~;,; ,.. .. :~~_, .. 
ogntact: with akin, eyes, al\4 o:a.otbin9, Avo14 prol~~~··:~.· .. ,· ... ::~:>;; ~:.:f•.:.·:.': 
ar rep•ated breath:ln9 of vapo:o. Un with •dequate: .. ~ .... ,·.:···· -~+;'1'·~ ;:·,::-~· : 
ventilation. Do not take intema11y. ..:<~::t~ttJC:'·:'·::;!~~"': ~~~ · · 
NOTI 'tO PHYSIClAN: Basad· on t;he 1n~1vi.4\lal r•aoti.Qn•· of th•"..: ·. _ · ...... ·.: 
pat1tnt, the phia1cian•a jul5ge!llent 1hou1., be ueed to·~ce#trot. '.;· ........ : .. 
•ymptoma ancS cl nioa~ oon4ition. · ..... ·· ........ ' .. ·. ·.•· .. · " .. :· ... ·; . 

························~~~·································~:tt:Ji~~~,,.,,J!;i~~~· ·.,::. . . · .. ·.:·~::~·~::h;· !::~ .. :'<. >?t:;,:~~~~:5.~? ·. 
tl . • .... '• •. : •• :•: . ·'·''~·::~f~~:-j:!f". ~. ~ .. ......................................... ~·············~~·····•:-.~,~·~-··ll!i-~llf.:,.~;·g~.:~:; 

I section VIIX- control M••su~:ee · ·.-.;·::::·.:·.-~; .... ··::"d.':.:~··.~~'·. 
························~························~···················· lUUSPIIV.'l'ORY PRO'l'EC1'ION ' .' .: :, ·. ··, .~ ·. · :; ;.;:,;";_:j:·: ·.' 

!'eap1~atory protect ibn· 1• not: raor~n&lly neeiSed ainoe .ttl. . ·' · · · 
volat111tr and tox:loitr a:re low, :tt ligniftcant vap<Sra •~• ·. 
generated, wear a NIOSH appJ:cved or ~tquiv"l•nt zotaptt,lto~} · ·:· .. ···;.· .. 

. ror .. luaa ArJi11-.., •f\f."'"" 4"' .. " h""'l• t.anlot• ~ ••• .,.,.,1.,,"'11~'· · ~ . . ··: ·.· 
preeaur•·~emand, aalt-contain•d broothing apparatu1 ··i'l ..... ····:, .. > ·.'.· •:···. ··:· . ..-: 
recowaendad. · ....... , .... , · • · .. ···~ ~·· .·.········ 

~--- .. ·--·----.. ·---- ... ------·~-- .. ·~- .. ----.......... _ ............ ~.·~:.~~·.:~·~· ... ~~; .~~ .... ~;··.~ ..... ~.';~~· 

Section Vtii continued on next page ...... · .. ;. .... ·::·· .· 
·,; ..... j. { 
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. ·.: .. · .. ~ ..... : ........ ~~ .. ~ ·:>.( ..... ~~·:~t:-~:J.:?~':~:·.~:. ~: 

....... .;;,;-:•···;~:.~~m.~••IJt!ir. 



( 

I \. __ 

.:.:"';~:·:~··:~..-,;;.-::.u:-"1~~.~ . 

.. ~:~r·~Y·~.:.~;~lii .o. 

~:~;a~~:!a'~~i :ng;:I~~~M"£ .. ~ ·-'.~9~--.. ):·.~:~·:· · ..... _ 
Report Printac!: 01/01/1980 0Bo20108 ·;~\~¥~·~:' 

···············••:a•••••····· .. ···.,···················';I·Q•.•:~~-~ ... ~~:;,,.,~-~.,,-.: .. ;;;~ .. I Secticm v • Reaoti.v~tJ Pata (qontinutd) .. _ . ._· ... , ,· ...... _,. __ , ~ .. , .... ,., ..•••...•.•.•...•..•...................•..................•.••....• ,. -· 
I tOLYMBRXI INQ CONDX'1':tON8 '1'0 AVOJ:D . ·_.. • : ~ .:.·:· .. -· _-.-.~·:: '.,. j -~ .. : 

NOftt U.lted. . -~·:·.·· :t·~o·:·· .... _.,.:..-,. (-!'\~·.-.~ ....................................................... "' .. :~,,..~~~-···!11~--~ .. ~~· 
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.t.·. :~ ..... ··: .. ·:·~:··:·····. ··,·:'·~'·"-:r• ·'~ ..••.•. · .. ~·········=·········-····-~~·· ..................... ,-.,~it-.~t.a•""W~.;;:?·~:· . 
I aectiol\ V! -· Health Haaud Data . . .... : -~--,: --~_;.:,,. .. J:;-;-_~.:~~-· ' 
......................................................... ~~-··I!P!IJ~!.-1!'!!'. . ~ ..... ~::~: .. ~_ ·• 
_ Q.kCIR~INlC%'l'Y 1 ~P7 t :IAltC? ' _ OSHA .. ~~~ ~~~-~.·:.'~ ~~t!;'· 

• ., •• .. '.•, ..... •...:Jio .. ..;· .. •••••• ........................... -..... -.. ·-------------··--------·--·-----........... .,.~~~-.. ··~~':" ...... · 
Bffecta an4 Hazard• of Ove:-exnoaure (AO\lta and Qtjzogfi&·al~-- ,_._. --·:~~-~-~-~~ · ...• :·.: .. ;~;._. 
-----·--·- -~--····--····-·--~~----~----------- ... ~ ·. ~--.... 

PriC'l'8 AND 'HAZARDS 011' .. IY& CONT1LC'1' 
May cause irritation w1tb prolonged cont•ct. 

SfFECTS AND K~ZARDS 0~ SKXN CONfACT 
May oau•• irri~ation with p~lon;e~ contact. 

URC'l'S AND HAZAJU)B OP INHALATION (lreathing) 
-Rone lilted. · 

" • ' I ' ' ,"J,~~~ ~~~: .. ~~ ~ 

-~ ··-:.··_.~,·::.~~.; .--~:;:_·--,.,~ _ .. ::.; ;:: ~;.~:~-:·. 

&Fl!C'l'S AND HAZARDS OP lNCBSTtON ·(SwallOwing) 
. ltone U.at•~. . · , 

-------~~-------·----·-----------------~-------~--------~---------- ~- -·~ EmAt"oencv Anc! ri"at AS.d Procedurea . . .. .. _ .. _.·_:;.< ... : ;._ .. :::;: 
·-·~~--···*••··~-------~-*--------

TRBA'l'MINT. FOil ltB eoNTAC': · 
xmma4iitely !luah fez at l•••t 
•relide open. e•l a thr•iclon 

TRBATM!NT'FOR SKIN CONTACT 
~ waah thorou;bly withe~ap Jbn4 r1n1• with water. 

pbyaioitn. ' 

. ~ .: 

. . . : . . . . 

·: \.. . ... ~ .. 

'l'RBA"::v!0~01=~11!~:. <a::;~1~~toma. call a phyad,ci..n-~--:.~.~--,·.·:. :.:-':· .. ·.-.<·.· 

TREATMENT POR !NG!ST%0N (Sw•llowing) 
Do not int!uce vomitin9, Give wate:r. Call a phyaio1~l).• 
If unconaa:lous, having trouble b~e• thin; or in oonv\i.l•ton•.; · .· .·:: .:. ·. · . .-;:; 

. do not induce vomlt:ing or v1ve water. ..;,,~~- -~-'.,;._,!>·,,(~·.-· =~- ~-,~_:;:·.·;;~:~.(~ ••••••••••••••. ·=·· .............................................. ~.-~~ .. ~~~:~-1;':: ··:~~~~; 
- . --~~~-~~;~tl~:~~- .... .. ::~:~ .. ~)'~. · .. ·.,..· ,,;~ .·.~·.: . 

. ·. •': ~ .. . ~ ' . 
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Sheet No. 291 
Titanium Tetrachloride 
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Issued: 4/90 

Titanium Tetrachloride Description: Derived by heating titanium dioxide or tilaiiium ores and carbon to redDess in a 
current of chlorine. Used to manufacture mordant dye, tilaiiium pigments, and titanium salts; and as a chemical intermedi
ate for titanium dioxide and titanium metal, au agent in smoke screens, an irridescent agent iD pearl and glass manufactur
ing, and a polymerization catalysl 
Other Designations: CAS No. 7550-4~. TiCI,; tilaiiic chloride; tilaiiium chloride. 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalwulc Buyers' GuUJ#'l for a suppliers lisl 

R 
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.section:~:(:~gr~ent$ a,nd Qccqpational EXJ)osure Liri:iits ·• ·= · · · ··•· ·. · · · 
-:· ·.:-.·-:--:: .. :.·:. 

Titanium tetrachloride, ca 100% 

OSHA PEL ACGDI TL V, 1989-90 To:dc:ity Data• 

NFP, 

~ 
HMl 
H 
F 
R 
PPG 
• Sec 

None established None established 
NIOSH REL, 1987 
None established Mouse, inhalation, lC50: inhalation at a 100-mglm' CODCCntta

tion over 2 hr produces no toxic effects 

• Monitor NIOSH. RTECS (XR192SOOO), for future toxicity cia~. 

Boiling Point: 277.5"F/136.4 •c 
Melting Point: -11.4 "F/-24.1 ·c 
Vapor Pressure: 100 mm Hg at 196"F/91 ·c 

Rat, inhalation, lC50: 460 mglm3 inhaled over 4 hr affects the 
lungs, thorax, and respiration (chronic pulmonary edema or 
congestion) 

Appeanmc:e and Odor: A colorless to light-yellow liquid that fumes in moist air. Titanium tetrachloride has a penetrating acid Gdor. 

Section 4~ •= Ji'i:te and/Explosionl>ata · ··• 

Extinguisbing Media: For small firCs, use C01 or dry chemical. For large fires flood fire area with water from a distance. Do not use a solid 
stream of water on spilled material or inside containers. ' 
Unusual Fll'e or Explosion Hazards: This material reacts strongly with water to release hydrochloric acid and heal The acid formed by react: 

with water attaclcs metals, forming flammable hydrogen gas. This acid can be neutralized with lime or soda ash. 
Special Flre-f~gbting Procedures: SiDce firC may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiec 
operated in the pressure-demand or positive-pressure mode. Since titanium tetrachloride is poisonous if inhaled and can severely bum unprotec 
eyes and skin, wear a fully encapsulating suil Be aware of runoff from fire control methods: Do not release to sewers or waterways. 

Stability/Polymerization: Conc:entrated aqueous solutions of titanium tetrachloride are stable at room temperature iD closed containers under 
normal storage and handling conditions. Since it absorbs moisture from the air and produces irritating fumes in moist air, store titanium tetract 
ride in tightly closed containers. Hazardous polymerization cannot occur. 
Chemical Incompatibllities: Reacts strongly with water to release hydrochloric acid and heal The acid formed by the reaction with water att; 

metals, forming flammable hydrogen gas. 
Conditions to A void: A void contact with water. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of titanium tetrachloride can produce toxic fumes of CI-. 

c:ap,.;,m o 1990Ge......,l'lllllisllill& ~ 
• ~·· .... ___ ~, ......... ··-.. ·-~-- ... - ............... __ .. 1;."-.. '• -;-;...,... ;,. _,......:),..;,~ 
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••••••••••••••••••• s••• •••••••••••••••••••••••••••••lf•••.~.if!l!'l.~t;,ll~,l!l:;:~e,~,• ~ ~-~: · l . Section VI1% - Control Keaaures (continued) ~- · · · -~.·· ····.J·. :-. 
......................................................... ,:. ... , !~'.'!'---.. ~·~~-\·~~ 

V•ntilation ·· ..... y .. ····-~--·~··· _, .. ,. ~--,:~ 
.............. . ...... . r. . 

LOCAL !XHAUST VEN'rlt.ATI021 
None llatea. 

. ~ ... • • -:,... 0 

SPICIAX. VINTILA'J'tON 
None liated. 

· .. ·. ~: . . . . :_ . :. .. 

;_ :·,::-~:L-·. -~;,:i::-.::':;}j:~-~~- ·:.:c)~ 
NiCHANXCAt. .. (General) WNT%LA'fXOM 

General ve~tila~ion i• ,.commen~ed~ ::··)· .. (. .. -~;·::-.· :-'!t~' t!Jo. '-V-:"-"-!;..-• 
.... ·.;,."•· .-

O'l'K!R VINTILATtON · '· · .,.-.,,· 
None liat:.ed. , -··=· ., .... ····.·~""'·;~; ·-~·'.A.i":; 

........ _ ....................... --~---·-- ...... _ ................. ----- .. --~ .. -- ... ~~-.. -...\M'fi.\;.~~-';J.·" ,;\·.··..:..-. .. ;,· 
•.· 

PROTECTIVE GLOVES . 
Uae :lmpemaable 9love• when attacb:Lng f•el!in; equiprfttnt:~ · ._,, · · 
do1no Jnatntenance, or han4l.t.n; pro4uoe •. Example• ·or·.':·, .. ; ._.· .... , .. 
im~rm•able g-1ovea available on the m•:ket a1:e n•op~,.,--· .. : .· ; .. : · .. 
nitrile, PVC,natu~al ru'bbez:-, v1ton, Jnd butyl (c01ip:l~:t$l.~\~f:-·': .· :· ..... . 
atuc!iea h•v• not been· Pttrtoma(!) • · · : ·. ·. . .... -:.::·: -~- .. ~- .-. ·.; . •• ._ .......... ~· .. ··----·-----.. .;..··--··--·•• .. ••••••• .... --.--~--·~-i-·~~~-..-·..a.""~--..~ -r~·_ ... '1~:~r ..... 

·. EYB PROT.IOTIOM .. 
Uae chemical·-aplo•b goggle• wben attaching feec!ing •quipJilent;" · .. · ... .' 
doitu~ matntel\anco or handling pr~\lct.. 'l'he availabtl-it~ ·· · · · ···· -~ ·.· .. , 
or an •r• waah fountain and l&fety ahow•~ 11 rec~~~~·.'·; .... :.;· ·· · ·· .· .. :.~' ----·---····-.. ·------------~----................ ~- ... ----~-·-· .. ·-------~----··· .. · . 

OTHER PROT!CTtW EQU%PMIN1' .~'··ififi:;~<f.,:.o,.~·~1; ·~-.-:;T~;' 
Nona liet•4· , . ., :~:-, ' . .'.~-~-~:.:,.::.~ ·-t·~··~~-... --·--···· ... -... --------.. ---·-·---··-··-··~---.. ···-~---···~·~-~--~·~--~-~~-·0 .,: =-::. -··· 

WORk AND HYO!IHtO PRAC'1'%eiS · .. .-·:;·.-· . :.· .. :·;<.-:· '.'' ·::·.·::: 
Xf olo~h:ln9 :le contamninated, :temove clothing an~ bno.~~i.b.~Y., ~ ,,:.~., . .-~··· .. :· 
waah t.he affocte6 area. Launder oontaminat.e4 olo_t~~~··-~·:>·::.: ... :i11;}~~.;;:.,~··. 
b•tor• -~•u••· ' . · · ··-·ttt><~· · :· ~- . . . . , ... ,:_ 

··••l!l••••········-··········111···········-··············111·~~-~~:..~~~-~~'~e.-~~i-.~~:4-
r:~·~ :: ;: · :df~;~:~:l,~:: 

··:.i~~~:;~;.~~~0~1~~ 
... ·.· .. 

t•:. ·, ..• ;.,· .•.• 

. .. i~t7~~%~::;:t~ 
.. , ..... ;.~.;·.:_~-:.::::.~::::#~~;;;;-
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Material Safety Data Sheet No. 317 

(§p TOLUENE Genium Publishing Corporation (Revision D) 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA Issued: August 1979 
(518) Jn-8855 GENUII PUBIJSHNO CORP. Revised: Anril 1986 

·.SECTION L MATERIAL IDENTIFICATION .•··. ·,· . . ··.· ...... .::::::·:::::::-::::.:::::.:::::-.:-.-:::···::::·. .. <20. .. ·.·:··· .. -::: ··::-·--:-.-:-.-·-. .:-:-.-:.··. ·.·.-:·.·.·.···:-: .. ·.· 

MATEBIAl.l::lA.Mf: TOLUENE HMIS 

~ H:2 
~ DESI~N6IIQNS: Methyl Benz.ene, Methyl Benzol, Phenylmethme, Toluol. F:3 
c7H8, CAS #0108-88-3 R:O 

r I 
PPE* 

MANllFACTIJRERISUPPUER: Available from many suppliers, including: *See sect. 8 R 1 
Allied Corp .. PO Box 2064R, Morrislown, NJ 07960; Telephone: (201) 455-4400 I 3 
AshlaDd Ctemical Co., Indusnial Olcmicals & Solvents Div., PO Box 2219, s 2 

r I 
Columbus, OH; Telcpboae: (614) 889-3844 K 4 

·:SECI'ION 2.JNGREDIENTS. AND HAZARDS·:· ··. .. ·····.;:::::.:-:=::= .. :%••\::•·,:, .::.::::::··=·:: "::HAZARD···DATA:::::··:=::···: I 

r I 

r I 

TolUCDC calOO 8-hr 11. V: 100 ppm, or 

0!3 375 mg~rrl3• (Skin) .. 

() Mau, lnha1abon, TCLo: 
100 ppm: Psychotropic• .. 

• Cmrent (1985-86) ACGIH TL V. The OSHA PEL is 200 ppm with an Rat, Oral, LDso: S<XX> mr/kg 
acceptable c:ciliDg CODCCI1!rllion of 300 ppm and an acceptable Rat. Jnhalalioa, LCLo: 

{ I I 

mnimnm peak of 500 ppmllO minutes. 4000 ppm14 ln. 
•• Skin designation indicates that toluene can be absorbed through intact Rabbit, Skin, LD5o: 14 gmllcg 

skin and conlribute to overall exposure. 
••• Affects the mind. Human, Eye: 300 ppm 

r , II SECTION 3 .. PHYSICAL DATA .... · ... ·.;-:·-.· ···.·.· . :-:.·-··.·:·-·.·. ... ·::·:_.·::. ....... ··L'''':':_., •••••••••••. , ...... 

Boi.l.iJ:Ig Point-· 23l'f (11l'C) Evaporation Rale (BuAc = 1) -2.24 
Vapor Pressure@ 20"C, mm Hg _ 22 Specific Gravity (H20 • 1) ·- 0.866 
Water Solubility@ 20"C, Wl% _ 0.05 Melting Point_ -139r <-9~"C) 

r I .. Vapor Density (Air= 1) - 3.14 Pm:eDt Volatile by Volume-· ca 100 
Molecular Weight ... 92.15 

Ap;pemnce and Qr;~gr. Clear, colorless liquid with a characteristic aromatic odor. The odor is detectable to most individuals in 

I 
the range of 10 to 15 ppm. Because olfactory fatigue occurs rapidly upon exposure to toluene, odor is not a good wanting 
property. 

' 
:SECfiON 4. FIRE AND EXPLOSION DATA · .. ;· .. :::.;.: ·.·.· .. ::::.: .. ···: ·.-..:":.::::·:.:::: ::_:·::.:.-:·:: LOWER :UPPER 

1- Flash Point and Method I Autoignitioo Temp. I Flammability Limits 1n Air 
40"F (4"C) CC I 896"F (480"C) I ' %by Volume 1.27 7.1 

EXTIN!:iL!ISHlti!:i Mall~: Carbon dioxide, dry chemical, alcohol foam. Do not use a solid stream of water because the stream 

f I 
will SCJUer md spread tbc fire. Use water spray to cool tankslcontainers that are exposed to fire and to disperse vapors. 
UNUSUAl. BRFIEXPl.QSU:lli HillRDS: This OSHA class m flammable liquid is a dangerous fire hazard. It is a moderate fire 
hazard when exposed fD oxidizers, beat, sparb, or open flame. Vapors are heavier than air and may travel a considcnbJc 
cllitana: to m ignition source and flash back. 

I 
SPECIAL BRE-FJGH'Jm(j PROCEDURES: Fiie fightcn should wear self-contained btealhing apparatus with full facepiccc 
operated in a positive-~ mode when fighting fires involving tolueDC. 

·:SECI'ION''S/REACTIVITY DATA ... , ·· .. •·. :.··~ .... :-,..:::.: .. ...::'•·.: . :.:..:~· •:: "': :::':"('' '·········. ::••:::\) :•:): .. ::::\=/:::')}( {'(::::: ·::"':: 

'·. I ' ' 

CHEMJCt.L JNCQMPADBD..OJES: Toluene is stable in closed containers at room temperanzre UDder DOrmal stonBe IDd 
handling CODditions. It does not undergo hazardous polymcrization. This material is iDcompatible wilh stroug oxidizing 
agents, dinitmgen tetraoxide, silver perchloraie, tettanitmmethane, and uranium hexafluoride. Contact wilh these materials 

j , 
I : , __ 

I r i 
u~ 

~ 

may cause fire or explosion. Nitric acid and toluene, especially in the presence of sulfuric acid, will produce uilraled 
compounds lhat are dangerously explosive. 

o:u:mmONs m a.vom: A void exposure to sparks, open flame, hot surfaces, and all sources of heatmd ignition. Toluene 
will anack some forms of plastics. rubber, and coatings. Thermal decomposition or burning produces carbon dioxide IDdlor 
carbon moooxidc. 

I 



No. 291 Titanium Tetrachloride 4/90 
Tit:mium Tetrachloride 

Carcloogellidty: Neither the NTP, IARC, nor OSHA lists titanium tetrachloride as a carcinogen. 
Summary or Risks: Exposure to titanium tetrachloride during normal use can cause death or permanent injury. Bec:wse its liquid fumes upon 
~ with moisnzre ~ ~ :mzbient air ~d because it is extremely irritating and corrosive, this material is dangerous to handle. It is a poison by 
inhalation and a corrosive untant to the skin, eyes, and mucous membranes. The upper respiratory tract and bronchi are also suscepb"ble to injury 
by inhalation. Even brief contact with the eyes may cause a suppurative conjunctivitis and keratitis followed by clouding of the cornea. 
Medka.l Coadltioas Aggravated by Loag-Term Exposure: None. 
Target Organs: Skin, eyes, mucous membranes. 
Primary Entry Routes: Inhalation, skin and eye contact 
Acute ~ects: If inhaled, its vapors irritate the eyes, nose, and throat and can cause coughing, headache, eye and lung damage, dizziness, and 
bronchial pneumonia. After a few minutes' contact, liquid titanium tetrachloride may cause second-degree thermal and acid burns to the skin, 
eyes, throat, and stomach. If ingested, this material causes nausea, vomiting, cramps, diarrhea, and possible tissue ulceration. 
Chronic: Efl'ec:ts: None reported. 
FIRSf AID 
Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min. 
SkiD: Qwd:ly remove c:onrminated clothing. After rinsing affected skin with flooding amounts of water, wash it with soap and w11er. 
IDhalation: Remove exposed person to fresh air and suppon breathing as needed. 
IngestioD: Never give anything by mouth to an unconscious or convulsing person. If ingested, have a conscious per.;on drink 1 to 2 glasses of 
water, then induce vomiting. Give milk. eggs, or olive oil and call a doctor immediately. 
After first aid, get appropriate in-plaDt, paramedic:, or community medic:al support. 
PhysidaD's Note: The human intestine does not absorb titanium terracbloride. 

Spii.IILeak: Notify safety personnel, evacuate all unnecessary personnel from hazard area, and provide adequate vetttilation. Cleanup crews should 
avoid both contact with its liquid and vapor inhalation. Wear an SCBA and rubber overclothing and gloves. Use water spray to reduce vapors. but 
do not let water touch spilled material. Keep combustibles such as wood, paper, or oil away from the spilled materiaL Absorb spilled material wi1b 
an inert ingredient such as sand or vermiculite and place in appropriate disposal containers. Since titanium telraeh.loride is dangerous ro aquatic 
life in high conc:cutrations, do not release to sewers or waterways. Notify local pollution control and health agencies. Follow applicable OSHA 
~ons(29CFR 1910.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designatloas 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 
CERCLA Hazardous Substance (40 CFR 302.4): Not listed 
Usted as a SARA Extremely Hazardous Substance (40 CFR 355) 
Usted as SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designatfoos 
Air Contaminant (29 CFR 1910.1000, Subpart Z): Not listed 

Data.·.· 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a NIOSH-approved respirator. For emergency or 
nomoutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. 
Warning: Air-purifying respirators do not protect wor::kers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets ro prevent skin contact. 
Veutilatfoa: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations tha:t promote worker safety and 
productivity. Local exhaust ventilation is preferred since it prevents contaminant dispersion intp the worlc area by controlling it at its source. <103) 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick~ch showers, and washing facilities. 
CoutamlDated Equipment: Never wear contact lenses in the worlc area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment Launder contaminated clothing before wearing. 
Comments: Neva eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating. drinking. 
smoking, using the toilet, or applying cosmetics. 

• 

I 

I 

I 

I 

•• 

I 

Storage ~~ulrem~b: Store in tightly closed containers in a well-ventilated, dry area. Prt>reet against physical dl~ge. Outside or detached I 
storage is preferred. · 
Engineerlug Controls: Since titanium tetrachloride is poisonous and incapacitating, it requires. special handling, prec:autio~ ~ education. . 
Avoid vapor inhalation and skin or eye contact Use only with adequate ventilaton and personal protective gear. Do not let titanium tetrachloride 
contact watc:r. Practice good penoDa1 hygiene procedures. Reports show that in TiC14 operations with an enlighteD:d hygiene program. worlcers 
had no pulmonary difficulties. 

Transportation Data (49 CFR 172.101, .102) 
DOT Shipping Name: Titanium tetrachloride IMO Shipping Name: Titanium tetrachloride 
DOT Hazard Class: Corrosive material IMO Hazard Class: 8 
ID No.: UN1838 IMO Label: Corrosive 
DOT Label: Corrosive IMDG Packaging Group: II 
DOT Packaging Requirements: 173.247 ID No.: UN1838 
DOT 173.244 

123, 124, 126, 127, 136 
~ .. , .... ~~~. D1 Wilson, Clli; Medical Review: W Silverman. MD " 
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CUSTOMER P.O. NO. VERBAL /JOHN 
TWX 510-670-3600 

DATE 7/06/92 MATERIAL SAFETY DATA SHEET 

SECTION I -GENERAL INFORMATION 
CATALOG NO 40084 (REORDER PRODUCT BY THIS NO.) 
PRODUCT NAME TOLUENE SOOOUGfML, lML 

DATA SHEET NO I400840 
TOLUENE 

FORMULA MIXTURE FORMULA WEIGHT 
CAS NRTECS 
SYNONYM ANALYTICAL STANDARD IN METHANOL 
MANUFACTURER SUPELCO INC. PHONE 814-359-3441 
ADDRESS SUPELCO PARK, BELLEFONTE, PA 16823-0048 

SECTION II - HAZARDOUS INGREDIENTS OF MIXTURES 
CHEMICAL NAME 

COMMON NAME - PERCENTAGE - CAS # 
(FORMULA) - PEL(UNITS) - TLV(UNITS) 

LD50 VALUE - CONDITIONS 

PAGE 1 

METHANOL 
METHANOL 99-100 67-56· 

CH30H 260 MG/M3 262 MG/M3 
MG/KG ORAL RAT SEE FOOTNOTE(6) 5628 

BENZENE I METHYL
TOLUENE 

C6H5CH3 
0.5 108-88-

6 
( ', 

7000 MG/KG ORAL RAT 
FOOTNOTES 

SUBJECT TO THE REPORTING REQUIREMENTS OF 

100 PPM 100 
SEE FOOTNOTE(6) 

SARA TITLE III, SECTION 

SECTION III - PHYSICAL DATA 
BOILING POINT 105 C MM MELTING POINT -71 C 

PPM 

313. 

MM 68.0 C VAPOR DENSITY 3.20 C (AIR=l) 
G/ML C (WATER=1) PERCENT VOLATILE BY VOLUME 1 

VAPOR PRESSURE 22 
SPECIFIC GRAVITY .870 
WATER SOLUBILITY 0.05 
APPEARANCE CLEAR COLORLESS 

EVAPORATION RATE 2.0 (BUTYL ACETATE=l) 

FLASH POINT 40 

EXTINGUISHING MEDIA 

C02 
DRY CHEMICAL 
ALCOHOL FOAM. 

LIQUID 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 
F FLAMMABLE LIMITS LEL 

SPECIAL FIRE FIGHTING PROCEDURES 

1.0 UEL 

WEAR SELF CONTAINED BREATHING APPARATUS WHEN FIGHTING A CHEMICAL FIRE. 

UNUSUAL FIRE AND EXPLOSION HAZARDS 

N/A 

(_ ·. 
SECTION V - HEALTH HAZARD DATA 

7 



Toluene 
No. 317 4186 TOLUENE 

SECfiON 6; HEALTH HAZARD INFORMATION ITLV 
!Otucne IS DOt a carcmogen by Ule NU', 1AKL:, or U::,iiA • .SIIMMAI(Y lr KI.SK..s: Vapors OI IOlllCDe may_ cauSe_ 
iiritation of the eyes. nose, upper respiratory tract, and skin. ExposiR 10 200 ppm for 8 houn causes mild fatig'UC, 
weakness. c:oafu.sjon, lacrimation (tearing) and pan:stbesia (a sensaDol1 of prickling, tingling, or creeping on the skin thai 
has DO objective cause). Exposure to higher CODCCiluations may cause headache, nausea, dizziDcss, cl..ilmd pupills. and 
eupboria, md. iD severe cases, may cause UDCODSCiouSDcss md dealh. The liquid is initating to the eyes md skiD. Comact 
with Ihe eyes may cause U"mSicnt comca1 damage, conjUDCtival irritation, md bums if DOt promptly removed. RepeaiCCl 
and/or prolonged contact with the skin may cause drying aDd cracking. It may be absorbed through the skin iD toxic 
amounts. IDgestioD causes irritation of the gasttoiDiestina.llniCt and may cause effCdS resembling !hose from iDlllalation of 
the vapor. Chronic overexposure to toluene may cause reversible tidDcy IIDd liver injmy. FIRST AID: EYE CONTACT: 
lmmerliarely flush eyes, iDcl.uding UDder eyelids, wiih rmming water for at least 15 minutes. Get medical aaeutiOD if ini1atioo. 
persists. • SKIN CONTACT: Immrrii•re\y flush skin (for at least 15 miuurcs) while removing conramizJarcd sbocs md 
clolhing. Wash exposed area with soap md water. Get mcdicalllleDtioa if irrilatioD pc:nisu or if a large area bas bccD 
aposed. • INHALATION: Remove victim to fresh air. RCSUR mdJor support breathing as Rquircd. Keep victim warm md 
quiet. Get medical bclp. • INGES'IJON: Give victim l tl 2 glasses of water or milk. Conract a poison conr:ol c:eur.cr. Do DOt 
induce vomiliDg unless dircded to do so. Trmsport victim to a DD1ical facility. Never give IDyihiug by mouth to a person 
wbo is uncooscious or conwlsiDg. • GET MEDICAL ASSISrANCE • 1D pliDI, pmmedic, coDIIDUDity. Clet mcdical bclp 
for further trcatmct~t, ob=vation, md support after first aid, if jnc!icated 

SPUUI EAK: Notify safety pcrsoDDe1 of large spills or 1caks. Relmve all aoun:ca of heal and i&Dition. Provide ma1im'm 
explcsioD-proof ventilation. ~ ICCICSS to spill area- to necesscy pcrsotmcl ooly. Remove leaking containers to safe 
place if feasible. Ocmup pcrsoiiDCl Deed pror=Qoa agaiDst amtac:t wilh liquid aDd inhalalioD of vapor (see sea. 8}. 
WASTE DISPQSAl;. Absorb small spills with paper towel or vermiculite. COD1aiu .laigc spills aDd collcct if feasible, or 
absorb with vermiculite or PDCL Place wasre solvent or lbsarbent iDto closed amtaiDcrs for disposal usiDg DODSpaJtiDg 
tools. liquid can be flushed with Wiler to 111 open holding area for handling. Do not flush to sewer, waiC'Shcd, or warcrway. 
COMMENIS: Pl.:e iD suitable CCJI1tBjncr for disposal by a licemed comracmr or burn iD 111 approved iDciucrator. Considc:r 
rcclaiming by disrill•tion. Contam;n•ted absorbent taD be buried iD a sanitary lllldfil1. Follow all Fcdcra1. state, ll1d loc:a1 
regulations. TI.m 96: 100-10 ppm. TolUCDC is designated as a hazardous waste by the EPA. The EPA (RCit.A} HW No. is 
U220 (40 CFR. 261}. The rcponable quantity (RQ) is 1000 lbst454 kg (40 CFR 117). 

·•· SECfiON.8.SPECIALPROTECI'IONINFORMATION· ····· · ···•·····.· ........... , .·.·. ········••·················· · 1 

Provide geucral md loc:al exhaust venlilatioa to meet TLV requirements. Vcntilariou fans ll1d other elcctricalsc:rvice must be 
DODSpalting a:od have m explosiou-proof dcsigD. Exhaust hoods sbould have 1 face velocity of at least 100 lfm (liDear feet 
pc:r minute} md be designed to capture beavy vapor. For emergency !X" uomoutine exposures where the TL V JD&Y be exceeded, 
use 111 orgmic: chemical c:a:nridgc respirator if CODCCU!ntioa is Jess Ibm 200 ppm aad an approved .canister gas mask ar self
coutaiDcd breaihiug apparatus with full facepicce if concc:nlration is greater Ibm 200 ppm. 
Safety glasses or splash goggles should be worn iD all work areas. Neoprene gloves, apron. face shield, boots, IDd other 
appropriate protective clothing and equipment should be available IDd worn as occ:essary to prevent skin ll1d eye contact. 
Remove coatammllcd clothing iTDTD1'11iately IDd do DOt wear i1 lllltil it has been properly lalmdcmi. 

Eyewash stations and safety showers should be readily available iD use and handling llUS. 

SIOMGE SEGREGATION: SUR iD a cool, dry, well-vcntilaled area away from oxidmng agents, heal, spaiks. «open flame. 
SIDrlge areas must meet OSHA requirements for class IB flammable liquids. Usc mclal safety cans far baDdliiig small amo1mts. 
Protect coaWDcrs from physical damage. Usc ODly with adcq\We VCDtilaliOD. Avoid amract with eyes, skin, or c1othiDg. Do 
DOt inhale or iugcst. Usc caution when hiDdliDg Ibis compound because it can be absorbed lhrnugh intact skin iD toxic 
azDounrs. SPECIAL HANJ)UNG!STQRAGF.; GroUDd IDd bond metal c:ontaiDcrs md equipment to preveot statU: spazks when 
making trmstcrs. Do oot smoke iD use or sUnge areas. Usc DODSpllkiDg tools. ENGINEEJUNQ CQNIRW: PrcpllceJ'Dr'tlf 
and periodic medical exams cmphlsiziDg tbe liver, kidneys, uervoas system. lungs. bean, aDd blood Mould be provided. 
Workers exposed to CODCCDUaEioDs grc.atcr IbiD tbe a:lion level (SO ppm} should be exmirwd It least ODCC a :year. Usc of 
alcohol CID aggravale tbc roxie cffedS of tolualc. 
COMMEm: Empcicd CODtaiDcrs CODlliD product residues. Hmdle aa:ardiugly! 
Tolueue is ctesign•ted as a hazardous substmce by the EPA (40 CFR 116). DOT Classifit:ation: Flammable liquid. UN1294. 
Data Source(s) Code: 1-9 12, 16 20, 21, 24 26, 34 81 82. CR 

.._____, --......J ......... -· -Copyright ~April I, 1986 . 
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TWX 510-670-3600 

DATE 7/06/92 MATERIAL SAFETY DATA SHEET 

-~ATALOG NO 40084 (REORDER PRODUCT BY THIS NO.) 
RODUCT NAME TOLUENE SOOOUG/ML, lML 
DATA SHEET NO !400840 

TOLUENE 

SECTION VI - REACTIVITY DATA 
* CONTINUED * 

HAZARDOUS DECOMPOSITION PRODUCTS 

N/A 

HAZARDOUS POLYMERIZATION WILL NOT OCCUR. 

CONDITIONS TO AVOID 

N/A 

SECTION VII - SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED 

TAKE UP WITH ABSORBENT MATERIAL. 
VENTILATE AREA. 
ELIMINATE ALL IGNITION SOURCES. 

(- STE DISPOSAL METHOD 

COMPLY WITH ALL APPLICABLE FEDERAL, STATE, OR LOCAL REGULATIONS 

SECTION VIII - SPECIAL PROTECTION INFORMATION 

RESPIRATORY PROTECTION (SPECIFIC TYPE) 

WEAR FACE MASK WITH ORGANIC VAPOR CANISTER. 

PROTECTIVE GLOVES 

WEAR RUBBER GLOVES. 

EYE PROTECTION 

WEAR PROTECTIVE GLASSES. 

VENTILATION 

' ' USE ONLY IN WELL VENTILATED AREA. 

t: SPECIAL 

N/A 

PAGE 3 



TWX 510-670-3600 

DATE 7/06/92 MATERIAL SAFETY DATA SHEET 

CATALOG NO 40084 (REORDER PRODUCT BY THIS NO.) 
?RODUCT NAME TOLUENE SOOOUG/ML, 1ML 
DATA SHEET NO I400840 

TOLUENE 

SECTION V - HEALTH HAZARD DATA 
* CONTINUED * 

LDSO 7000 MG/KG ORAL RAT 
PEL 100 PPM 

EMERGENCY AND FIRST AID PROCEDURES 
EYES 

FLUSH EYES WITH WATER FOR 15 MINUTES. 
CONTACT A PHYSICIAN. 

SKIN 
FLUSH SKIN WITH LARGE VOLUMES OF WATER. 

INHALATION 
IMMEDIATELY MOVE TO FRESH AIR. 
IF BREATHING STOPS, GIVE ARTIFICIAL RESPIRATION 
CONTACT A PHYSICIAN 

INGESTION 

TLV 100 

NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON 
NEVER TRY TO MAKE AN UNCONSCIOUS PERSON VOMIT 
GIVE 2 TABLESPOONS OF BAKING SODA IN A GLASS OF WATER 

(~··PRESS FINGERS TO BACK OF TONGUE TO INDUCE VOMITING. 
· IMMEDIATELY CONTACT A PHYSICIAN. 

EFFECTS OF OVEREXPOSURE 

HARMFUL IF INHALED 
MAY BE FATAL IF SWALLOWED 
HEADACHE 
NAUSEA 
GASTROINTESTINAL DISTURBANCES 
BLINDNESS 

STABILITY STABLE. 

CONDITIONS TO AVOID 

N/A 

INCOMPATIBILITY 

OXIDIZING AGENTS 

SECTION VI - REACTIVITY DATA 

CHROMIC ANHYDRIDE, LEAD PERCHLORATE, PERCHLORIC ACIDS 

PAGE 

PPM 
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AMERICAN COLLOID COMPANY 

One North Arlington • 1500 West Shure Drive 
Arlington Heights, Illinois 60004-1434 • USA 
(708) 392-4600 • Telex In 4330321 
Fax (708) 506·6199 

1401 
101 

MATERIAL SAFETY DATA SHEET - Hay be used to comply with OSHA's Hazard Communication Standard, 
29 CFR 1910.1200. Standard must be consulted for specific 
requirements. 

Page 1 of 3 
PRODUCT NAME: VOLCLAY SOPER GEL-X 

Section Z 

Manufacturer's Name & Address: 

American Colloid Company 
1500 West Shure Drive 
One North Arlington 

Emergency Telepho~e Number: 708-392-4600 
Telephone Number for Information: 708-392-4600 
Date Prepared: June 30, 1992 

Arlington Heights, Illinois 60004 

section :n: HAZARDOUS INGREDIB!lTS/ZDBNTZTY DJFORMATZOlf 

Hazardous Components 
(Specific Chemical Identity: Common Name(s)) 

Crystalline Quartz CAS# 14808-60-7 

Respirable Crystalline Quartz 

* IJARNING: 

present (1\IA) 

proposed CT\IA > 

Respirable 
Total Dust 

OSHA PEL 

S111g/~ 
1Smg/m 

ACGIH TLV 
Other Limits 
Recommended 

• 

NIOSH 

0.1mg/m3 TWA 50ug/m3 TWA 

50ugtm3 TWA 

Smg/S 
10mg/m 

X 
(optional) 

2·6X 

<2X 

This clay product contains a small amount of crystalline silica which may cause delayed respiratory 
disease if inhaled over a prolonged period of time. Avoid breathing dust. Use NlOSK/HSHA approved 
respirator where TLV for crystalline silica may be exceeded. JARC Monographs on the evaluation of 
the Carcinogenic Risk of Chemicals to Humans (volume 42, 1987) concludes that there is •Limited 
evidence" of the carcinogenicity of crystalline silica to humans. IARC classification 2A. 

PRODUCT IDENTIFICATION 

Chemical Name: Bentonite Clay 
Chemical Family: Natural Mineral, Montmorillonite 
CAS No.: 1302-78-9 Bentonite is on the TSCA inventory. 
FORMULA: Naturally occurring hydrated aluminosilicate of sodium, calcium, magnesium, and iron 
HFPA/HHIS: Health - 1, Fire - 0, Reactivity - 0, Specific Hazard - See Section VI 
Dot Class: Hot Regulated 



TWX 510-670-3600 

DATE 7/06/92 MATERIAL SAFETY DATA SHEET 

,~~TALOG NO 40084 (REORDER PRODUCT BY THIS NO.) 
.ODUCT NAME TOLUENE SOOOUG/ML, lML 

DATA SHEET NO 1400840 
TOLUENE 

SECTION VIII - SPECIAL PROTECTION INFORMATION 
* CONTINUED * 

OTHER PROTECTIVE EQUIPMENT 

N/A 

SECTION IX - SPECIAL PRECAUTIONS 

STORAGE AND HANDLING 

RE~RIGERATE IN SEALED CONTAINER. 
KEEP AWAY FROM OXIDIZERS. 
KEEP AWAY FROM IGNITION SOURCES. 

OTHER PRECAUTIONS 

AVOID EYE OR SKIN CONTACT. 
AVOID BREATHING VAPORS. 

PAGE 4 

WijiLE THE INFORMATION AND RECOMMENDATIONS SET FORTH HEREIN l~RE BELIEVED TO BE 
~ .nRATE AS OF THE DATE HEREOF, SUPELCO, INC. MAKES NO WARRANTY WITH RESPECT 
TB~RETO AND DISCLAIMS ALL LIABILITY FROM RELIANCE THEREON. 

LAST REVISED 6/13/90 
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PRODUCT NAME: VOLCLAY SUPER GEL-X 

AMERICAN COLLOID COMPAN 

One North Arlington • 1500 West Shure Drive 
Arlington Heighls, Illinois 60004-1434 • USA 
(708) 392-4600 • Telex ITI 4330321 
Fax (708) 506-6199 

1401 
101 

Page 3 of 3 

section v:r:r PRECAUTIONS FOR SAFE D!mLDG Aim USB 

Steps to be Taken in Case Material is Reteased or Spilled- Vacuum if possible to avoid generating 
airborne dust. Avoid breathing dust. 
Wear an approved respirator. Avoid adding 
water, the product will become slippery 
when wet. 

~aste Disposal Method - Follow federal, state and local regulations for snlid waste. 

Precautions to Be Taken in Handling and Storing · AvOid breathing dust, use NIOSH/MSHA approved 
respirator where TLV limits for Crystalline Silica 
may be exceeded. 

Other Precautions - Slippery when wet. 

section v:r:r:r CONTROL MEASURES 

Respiratory Protection (Specify Type) -OSHA standard 1910.134 or ANSI ZSB.2-1980 specification • 

Ventilation Local Exhaust - As appropriate 
Mechanical (General) - As appropriate 

Protective Gloves - Not Required 
Other Protective Clothing or Equipment - None 

... 
Special - None 
Other None 
Eye Protection - Recommended 

~ork/Hygienic Practices - Use good housekeeping practices. 

11111111111111111111 11111111111 I 1111111111111111111111/lllllllllllllllllllllllllllffllfffllfflf 

The information herein has been compiled from sources believed to be reliable and is accurate to 
the best of our knowledge. However, American Colloid company cannot give any guarantees regarding 
information from other sources, and expressly does not make any warranties, nor assumes any 
liability, for its use. 

IWDIDDmwDDnmDDommunmDDmmammmDDmmnommnmwmummono~ 



Volclay Super Gel-X 

AMERICAN COLLOID COMPAI\. 

One North Arlington • 1500 West Shure Drive 
Arlington Heights, Illinois 60004·1434 • USA 
(708) 392·4600 • Telex ITI 4330321 
Fax (708) 506-6199 

PRODUCT NAME: VOLCLAY SOPER GEL-X 

section J::IJ: 

Boiling Point 
Vapor Pressure Cmm Hg.) 
Vapor Density (AIR = 1) 
Solubility in ~ater 
Appearance and Odor 

- Not Applicable 
- Not Applicable 

Specific Gravity CH2o • 1> 
Melting Point 

- Not Applicable Evaporation Rate (Butyl Acetate = 1) 
- Negligible 
- Pale grey to buff powder or granules, odorless 

Section rv J'J:RB D1D BXPLOSJ:OB DZARD DATA: 
--

Flash Point (Method Used) - Not Applicable 
Flammable Limits - Not Applicable LEL- - UEL- -
Extinguishing Media • Not Applicable 
Special Fire Fighting Procedures • Inorganic Mineral/Non-Flammable 
Unusual Fire end Explosion Hazards • Not Applicable 

section v 

Stability Unstable -
Stable - X 

RBACTJ:VJ:TY DATA 

Conditions to Avoid - None Known 

Incompatibility (Materials to Avoid) ·None Known 
Hazardous Decomposition or By-products • None Known 

2.5 

1401 
101 

Page 2 of 3 

Not Applicable 
Not Applicable 

Hazardous Polymerization May Occur Conditions to Avoid · None Known 
Will Not Occur - X 

Section V:t HEALTH 112\ZARD DATA 

Route(s) of Entry: Inhalation? Yes Skin? No Ingestion? No 

Health Hazards <Acute and Chronic) - May cause delayed respiratory disease if dust inhaled over a 
prolonged period of ti~e. 

Carcinogenicity: NTP? No IARC Monographs? Yes OSHA Regulated? No 

!ARC Monographs on the evaluation of the carcinogenic Risk of Chemicals to Humans 
(volume 42, 1987) concludes that there is •limited evidence• of the carcinogenicity 
of crystalline silica to humans. IARC classification 2A. 

Signs and Symptoms of Exposure - Excessive inhalation of dust may result in shcortness of breath and 
reduced pulmonary function. 

Medical Conditions Generally Aggravated by Exposure - Individuals with pulmonar·y and/or respiratory 
( disease including but not limited to asthma 
' and bronchitis should be precluded from 

exposure to dust. 

Emergency and First Aid Procedures • Eyes · Flush with water. 
Gross inhalation of dust - Remove to fresh air; give oxygen or 

artificial respiration if necessary; 
get medical attention. 
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..J'At-1- 4-91 FRI 1~:~e D.w.P. IHC.ORAHCE.r;:A. 

AMIAICAN COLLOID COMPANY 

One Nortrt Atll"9faft •. t5D0 W.ll Slll. ... ~N• 
Ariln;ton Hti;IIIL III..O.IOOO•·U34 • USA 
(31~ ~Vi_.IOO • Ttlel ITT •330321 
'a~~ilt2)50t-ttn 51601 

sectioa %%X 

'"' 
l'lft 2 of l 

lollln1 ~tlftC • lot Apptlcabto 
Vapor 'roaaure c .. Mt.) • lit A'ptfcabLo 
Vapor Otnafty CAll • 1J ·lot Applicable 

tpeolflc aravtty cM1o • 1) • z.s 
MelCiftl Point • Not ~~plt:ablt 

ftlvbflftr In Wttar • ••rllllblt 
lvaporatiOft late (Jutyl Acetate • 1) • Not J~plfc•blt 

A,eare~t ·~ Odor • PaLe trty to buff tabltta, e4orltll 

sec1:ioD IV 

fl .. h Point (Method Uat4) • Mot Applfcablt 
fL .... blt Llaftl • Itt Appllcablo LtL• • UIL· • 
laclngul•hlnt Redia • Itt Appllctblt 
Speote~ flrt ffthtfnt Procedure• • Inorganic Klfteral/Mon•fta ... bto 
unuawtl llro tftd la,ltafon ltzarda • lot Applfc.blt 

section V 

IUbflhy Uftat:ablt • 
ltablt • X 

Condttltftt to Avoid • MOftt rno~n 

lnc .. potl~lllty (Mattrfato to AYOid) • None tnown 
MIZIPdOUI DtC.-ptlltfOft 0~ ly•productl • ~~ ~nown 

Ma:ardoua Pot~~lzacton May ~'~~' CondltiOftl co Avoid • Mona rnown 
Vfll Woe Oo4wr • X 

SectioZl V7 

t.wte(aJ of lncrya lnhelatftft? T., It In? •• 

Nt1lth laaarda (Acutt and thronlc, • May cause 0.\ayed r.Spfratory df••••• If dyat f~ated tYtr a '"'""" ,.,., ..... , .... 
ITP1 10 otu lttu\attcn llo 

lAIC JIMotl'l,tll M U• ~l111Uen tt "'' eal'tfnotMII lflt •f eta•fctlt. Ct ·---~ 
CYOlu.t 41( t917) tOftOludla •~•• tbtrt 11 •&l•lt14 evfdeftce• tf tbo llrclnetenlclry 
of ttyttll ·ru atltee to •w.f\1. cue chaalffcatlen ZA. 

lttl\1 11'4 1111PtOIIS af lxpoauro • laceaahrt fntt.lltftft af Mt aar retu\t lft tllol'fMII af IN'IIIJI aacf 
I'NIIotd pu\Mt\ef'1 f&n~atfM. 

tce4tcat CotldiUona hnerally •11ravatM w l.apo.uro • I!MIIvldwalt wttJI pulaenaf'1 ,trtiJ., roeplra:..-y 
ciliUM lnc\ucllnt ilut Nt U•fced tl lttUI 
1M~"''' llltUld bt ,_,~ ,, .. 
.. ,.._,.. tt .. t. ... 

btl'tency ttld PI I'IC Afd ,,.octclurta • frtl • Ptwl wfU wacer. ~ . . 
• Cl'tlt flllltlttlott tf 4at • I~ tt ft~ afrt etwe tayttt\ et 

. ' . ll'tCfltfll rasptl"ttltft ff 1'\eltt&aPYJ 
.. C M4lcat IUtfttftft. 
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JAN- 4-91 FRI 1:5::50 D.W.P.IHC.ORAHGE.CA. 

. 

AMI!RICAN COLLOID COMPANY 

One Nortfl All~ • 1500 Well Shure DrWe 
Mift91011 H~ll~t,laift00110004·143.C • USA 
(3121li:Z•4100 • T .... mA3303ZI 
fla.c(312J SQJ-81H 51601 

5141 

KATEIIAL IAFITT DATA INIIT • MIY be uatd te coeply wft~ CIMA'I ~aaard C~ftltfOft ltandard, 
19 CFI 1910.tZOQ. ltandar4 autt bt IOftiUlttd for lptOifft 
l'tq\ltreaenta. 

PRODt1CT ~a 1/4" VOLCLAY '!ULB'J:S 
Pitt 1 Of l 

sec~ioBI 

Mt~faccurtr•• Ia .. & Addrtlll 

A•trfcan Ctlltfd c~any 
1500 West ~urt OriYt 
c"- wore~ Atllntton 

!MrtfMY TtlephOM ..... ,. :S1:Z•J92•4600 
TeLephone •~•r fer tnfor .. clon: 312•l92·4600 
DICI Pr.,ar .. l AutUit Sl, 1911 

Arllntton Helt'ta, llll"ofs 60004 

seotioa %% 

lazardoua Ca.pontnta Otller LfMitl I 
Clpecfflc Ch .. lcat Identity: CONlon II ... Ca)) OIIIAPIL .ACQU fLY hc~ncltd Cept I 01\al ). 

Crysctllfnt ouarcz CASI 14108·60•7 . • 2•61 

Total O~IC COWII'CI) I:Po~fz • s.tl•s • 

aeapfrablt Crystallfn. Ouartz 

Ut:zS 
IIIOSN 

pr .. Mt (TWA) • ,.,,., 0. \.;/aJ TUA SOut/a! TWA . ~ 

prepolltd (TWA) o.,.,,~ 'Outt/IS TWA 

fetal Nufaenct 0~11 u.,,., ,~,~-

lupfrablt •uf.-Mt Dllll ,.,,,l ,.,,., 
• 

• VAIIIIQI . 
Tllfe clay prodiNit MfttaiN • , .. u .-.unc ef tpY'ttalLf"• efllet Wlf•ll .. " c•"" CS.\e,.." rtiJIIftattry 
cUIMit If IMiltd IIYII' I ,.-.ltniM pertocl of tf... AvOid tw'tathlnt NCe UM IIOSI/111111.\ IPfM'OYM 
l'tlt'ltattr where Tl.V fer e,.,.tallfnt alltea MY"M eaceaded. lAIC lllf\081'1 ... 1 en ~~~~ e'Wiluttlen If 
the Carclnotenlt Ill- ef QtlilfOill U 1-.M Cvthllt 4Z, 1tl1) HMludat ~llU Ptre h •U•Ited 
evidence• of t~• cartlnotlftltltr tf eryateLLfftl elllea te hu.ena. lAIC claselfloatlon ZA. 

PIQOUCt tDEHT!FICATIOH 

ch .. tcal •••• lentonltt Cley 
Ch .. fceL fa•flya •atural Rfntrtl, Mtfttaotlltanlta 
us lt.1' 1SOZ•71•t . • 
foaMUUa lat&U'e\lr eccurtl"f ll,..,.att4 alUIIMtiUaue tf ltdha, caleh•, .. .,.,, .. , end Iron 
IPJIIAIHMll1 · ... lth • 0, Ptrt • 0, ltactfvtty • 0, lpeclfla 1111~ • Itt ltttlon VI 
Dot Cl•••• 111 1-.ulattd 
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lS:Sl D.~o..~.P.IHC.ORIAHCE.C~A. F'.06 

sec~ioa VI% 

11.,1 tt -· fateft lft t111 Mtttrfal II 11\11114 ~ IIIL\ .. • 

AMIRICAN COLLOID COMPANY 

01141 NorU\ Mlr.e&Oft • !500 wet~ $11ure Otlllt 
Mlft9toft Hlift!ILIIIIIOII 80004·14.34 • USA 
(3121 312·4100 • Tttt•ITT4J~t 
'•l~ttJSI» .. III S16C1 

51" 

•••• 3 of 3 

Vaeuu~ If ,..,,,,, tt avtl~ teneratlftl 
tlrNI"M dull. A¥0111 a.reatl\lftl -..r. 
Wtar '" appreve4 ,..,,,,,,.r. A~ttd ad41~t 
wnel', tilt ,. .... , wll \ becoee 1\lppery 
wh-. wet. 

VIlli tll ... ll Mtt~ocl • Pt~ltW ftderal, IIIII ~ leca\ reiulatftftl ftr IOLf4 Wlltlo 

'recautltnt 11 It Taktft '" Maft4llftl •~ ltt~lnt • A•otd b#aat~lftl 4utt, wat 1101"/~IMA IIIPtved 
res,trattt whett T~V llalca far Cry&tllllftt IC\Iea 
.. y .. llcteded. 

Other Prtctutllftt • lltppe~ whe~ wet. 

lt~,lrlttry 'rlttctlen Clp .. tfy T~t) • OIRA ltlftdar• ,ftl.t34 er Alii ZII.Z•tfiO epeclfltltiOft. 

VtnCflttlon • Lltll llhiUit • AI _,,l,rfatt 
• ~tCftlftiCII (llftertl) • AI a,rt,rltCI 

,PitiOtfYt lttYII • ltl ltQYfftd 
Otftar •••tectlve Cloc•lftt ~ lqul,..ftt • llftt l~fr .. 
wort/lytlanlt •ruUcea • Utt t•M lte411ttttpl"f ,. .. clctl. 

t,.cla& • liM .... , rt4 
OtMI" • IOM le4Uf Ptf 
lrt 'rtflttflft • ltc ... NH 

I lllli1 1 illllil• 1 il.lll1111ill> lollll•lill 1 1 11111; II olll't•lllfl Jrtlfltji,IIJ'•ilrlill•lllillllll 

·ne tftftNetlon latHift fall Mtn t..,IIH .f,.. IIUHII Mlftwd tt Itt rtllalt tM h tCCUI'Itl tl 
''' Wt ef eur tMw\edlt.· • .....,.,, ._rteon Ctlltlf CMO"" ttMit tift tiff IWI'MIHI retaNI"' 
hlftNitiM f ... tiNP .., ... , aM ..,.tatty. .... Mt .... .,., Muttlltla, Mf' Ill'- -
''~'''''' ,., ... ~·· 

>Jill ltl>lliii·IJII;t 1•111111 I lllt"llll'ltillli·llt I I, • .,, ltlf 1 'litllt 11•tlitllfl tll'lll 
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Material Safety Data Sheet (§p 
No. 318 

From Genium's Reference Collection XYUNE (Mixed Isomm) Genium Publishing Corporation 
1145 Catal~ Saeet (Revision D) 

Schenectady, NY 03-1836 USA Issued: November 1980 
(518) 377-8855 GE.UII PUIUitiNG COR,. Revised: August 1988 

SECTION l •. :MA TERIAL IDENTIFICATION .·. ···.· .. · .. 
:-· :. :: .. : : : -: ":: :: . :. ::: : ~ .. ,:,~o 

Material Name: XYLENE (Mixed lsomcn) 

~ Descriptioa (Ortgia/Uses): Used as a raw material for the production of bcm.oic acid. phlhalic anhydr:ide, isophthalic 
aDd ~lhalic .:ida IDd their d.imcUlyl csrers in the manufacture of polyesler fibers; in srcriliz:ing cargut; with 
Cmachm balsam as oil-iJ::ameBioD in microscopy; and as a cleaning agent in miaoscopic tecbzriqucs. 
Otlaer DesigaatJoas: Dimethylbcuzeue;Xylol; C)l

10
; CAS No. 1330-20-7 NFPA 

Maaufactanr: CcDract your supplier or distributor. CoDSUlt the latest edition of the C~d HMIS 
Bll'JOs' GlliU (Garium ref. 73) for a list of suppliers. H 2 R 1 CoJDmeats: Ahboagh thee are three diff=ut isomers of xylcuc (ortlto, meta, IDd patU), tbe health IDii physical F 3 
baz.ard.s of all tbrcc isomen are very similar. This MSDS is wriJZal for a xylcue mi.xniie of all three isomcn, R 0 I 3 
which is usually COI11J1trlcial xylene. PPG• s 2 

·See sect. 8 K 3 
·-SECTION l.;.:.INGREDIENTS AND HAZARDS CJi; EXPOSURE LIMITS .· 
XylCDC (Mixed bomas), CAS No. 1330-20-7• •• ID~ L=vel: 1000 ppm 

•o-Xylme, CAS No. 0095-47-6 OSHA PEL 
m-XyleDc, CAS No. 0108-38-3 8-Hr TWA: 100 ppm, 435 mgt!l:t 
p-Xylme, CAS No. 0106-42-3 ACt:.IH TLVs, 1917-11 

-Chcct wi1b your mppticr co dcrermiDc if thelc are lddWous, coocanDnmts, or 11. V-TWA:: 100 ppm, 435 1!1g1mJ 
impuriJ:ics (such as beazeoe) cba1 are praCD1 in reportable quantities per 11. V-Sl"EL: ISO ppm, 6SS mgtuzl 

29CFR 1910. 
tmmrdiately dmgaous co life md bealtb. To:llclty Data-· 

•••• See NIOSH, RIECS (No. ZE2100000), for additional data with references Humm. 1Dh:alati011, T<;.: 200 ppm 
Mm.lnhal•timl, ~: 10000 ppm16 Hn 

to ~ve, mative, aDd mwagenic effecu. Rat, Oral. LD,.,: 4 mglq 

··SECTION 3~'.:PHYSICAL.DATA .·:·.· .. . . .· ... -~ :- · . 
. . ·.· .. ·.··· 

Bolllac Polat: Z7SF co 293"F (13S"C co 14S"C)• Water SolubUity (.,): IDsoluble 
Meltlac Polllt: -13"F (-2S"C) Molecular Weicht: 106 Grams/Mole 
Enporatloa Rate: 0.6 Relarive co BuAc • 1 .,-VolatUe by Volume: Ca 100 
Specific Gravity (H20 = 1): 0.86 Vapor Pressure: 7co 9 Tom at 68"F (20"C) 

Vapor Deasity (Air •= l): 3.7 

Appearuce aad Odor: A clear liquid; aromatic hydrocarbon odor. 

•Mueri&ls with wide:: md nmower boiling ranges are commercially available. 

SECTION·-4 FIRE AND EXPLOSION DATA T ~~ tW .1:!K •,:l.JJ"J'ItK 

Flash Point and Method Autoignition Temperature Flammability Limits in Air 
81 "F to 90"F ('lTC co 32"C) 867"F (464"C) ~by Volume 1~ 7~ 

' 
Extia&ulsblag Media: Usc foam, dry chemical, or carbon dioxide. Usc water spra:fs co reduce the rare of bumiDg md co cool contaiDcrs. 

Uausual Fire or Exploslou Hazards: XylcDe vapor is heavier thm air aDd may travel a c:oasiderable clistaDce to a low-lying source of 
ignition m1 flash back. 

Special Flre-flptblg Procedures: Wear a sclf~taincd breathing apparatus (SCBA) with a full facepiec:c operated in the ~are-
demand or positi~ moc1c. 

~E{ T1UN 5. REACTIVITY DATA 
.. ·.··.: 

XyleDc is stable in closed c:ontamc:rs during routine opcranons. It docs DOt uudcrgo hazudous polymcriz.ation. 

Cbemlcallncompatibllltles: This material may react dangerously with stroDg oUliz.ers. 

Colldltloas to AYold: Avoid my exposure co sources of ignition and co strong oxidiz.cn. 

Hazardous Prodac:ts of Decomposltloa: Carbon monoxide (CO) may be evolved duriDg xyleDe fire:s. 

.. 
:-_-

I I 
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No. 318 XYLENE (Mixed Isomers) 8/88 Xylene 

SECTlON:6.::HEALTH HAZARD INFORMATION 
Xylene is DOt listed as a carcinogen by the !ARC, NTP, or OSHA. 
Summary or Risks: Liquid xylene is a skin irritant and causes erythema. dryness. and defatting; P!Olongcd: contact ~y cause 
blistering. Inhaling xylene can depress the cenlral nervous system (CNS), and mgestmg 1t can result m gastromtcstinal disnubance; and 
possibly hematemcsis (vomiting blood). EffectS on the eyes, kidneys,_liver, lungs, and the CNS ~also repo~. Medical Conditions 
Aggravated by Long· Term Erposure: Problems with eyes, skin, central ne_rvous ~ystem, .b:dneys, and liver may be worsen~ by 
expos~ to xylenc. Taraet Organs: CNS. eyes, gas!rointeStmal tract, blood. liver,lti<~;neys. skin. P~lmary _E~try: Inhalation. 
skin contact/absorption. Acute Effects: Dizziness; excitement; drowsmess; mcoordmao.on; staggenng ga.tt; untanon of eyes, nose, 
and throat; corneal vacuoli7.alion; anorexia; nausea; vomiting; abdominal pain; and dermatitis. Chronic Effects: Reversible eye 
damage. headache. loss of appetite. nervousness, pale skin. and skin rash. . 
FIRST AID: Eyes. Immediately flusb eyes, including under the eyelids, gently but thoroughly with plenty ofrunnmg water for at 
least 15 minutes. Skin. Immediately wash the affected area with soap md water. Inhalation. Remove the exposed person to fresh 
air; resto-re and/or suppon his or her breathing as needed. Have a trained person administer oxygen. Ingestion. Never give anything 
by mouth to someone who is unconscious or convulsing. Vomiting may occur spontaneously, but do not induce iL If vomiting should 
occur, keep exposed person's head below his or her hips to prevent aspiration (b-rea!.IUDg the liquid xylene into the lungs). Seve-re 
hemoahagic pneumonitis with grave, possibly fatal, pulmonary injury em occur from aspiring very small quantities of xylene. 

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
medical assistance for further treatment, observation, and support after first ald. If exposure is severe, 
bospitlllzation for at least 7Z hours with careful monitoring for delayed onset or pulmonary edema Is 
recommended. 

\/SESTlONt;;J~SBlL:L;::::LE:AK¥iWNDtDISP.OSAL\PROCEDURESfh)\=i\ : ./::);, ::=::::=·::::: t:}y,,,::==::,i:ttttti::i= = 
Spill/Leak: Notify safety personnel, provide ventilation, md eliminate all sources of ignition immcdiau:ly. Cleanup pc:rsoancl need 
proteclion against c:onract with and inhalation of xylene vapor (sec sect. 8). Contain large spills and collect waste or absorb it with an inert I 
material such as sand. earth. or vermiculite. Usc nonsparking tools to place waste liquid or absorbent into closable containers for disposal 
Keep waste out of sewers, watersheds, and warerways. 
Waste Disposal: Contact your supplier or a licensed contractor for delai.lcd m:o!Iliilelldations. Follow Federal, state, and local 

~uatiau. I 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000 Subpart Z) 
EPA Designations (40 CFR 302..4) 
RCRA Hazardous Waste, No. U239 I 
CERCLA Hazardous Substance, Reportable Quantity: 1000 lbs (454 kg), per the Clean Water Act (CW A), section 311 (b) (9) 

}fS.ECTl0N}8Ji:SPEC.IAE!PRO.TECT:lON::::JNFORMATION?t\:':}{(:,:::r=:;::::;:\\\/:::/\MJ:\:tt/t:::::=:rrr=m:rf:\f\\:f:=t:::::::>:::::::::,::::=: 
Gonles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shield as a 
supplementary protective measure. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Use a NIOSH
approvcd respinror per the NIOSH Pocket Gwi~U to Chemit:al Hazards for the maximum-use concentrations and/or the exposure limits 
cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134). For emergency or nomoutine usc (leaks or cleanillg rector 
vessels and storage raub), wear an SCBA with a full facepiccc operated in the press~-demand or posilive-pressure mode. Warning: Air
purifying respimors will1101 proteCt workers in oxygen-deficient atmosphe-res. Other: Wear impervious gloves, boots, aprons, gauntlets, 
etc., as requiied by the specifics of the watt operation to p-revent prolonged or repeated skin COiltact with xylene. V eJrotUatlon: Install 
md operate general and local maximum. cxplosioa-proof ventilation systems powerful enough to maintain airborne levels of xylene 
below the OSHA PEL standard cited in section 2. Local exhanst ventilation is p-referred because it p-reveuts dispersion of xylene into 
general work areas by eliminating it at its source. Consult the latest edition of Genium reference 103 for detailed reco!D!!V'!!C!•tions. 
Safety Statlozas: Make eyewash stations, safety/quiclt-dreuch showers. and washing facilities available in ueas of usc and handling. 
Contamillated Equlpmeat: Contact lenses pose a special hazard; soft lenses may absorb iiritmts and all lenses concc:Dtrate them. Do 
not wear c:omact lenses in any watt ma. Remove contaminaled clothing and launder it befo-re wearing it again; clean xylene from smcs 
md equipmcuL Commeats: Practice good personal hygiene; always wash thoroughly after using this material. Keep it off of your 
clothing and equipment. Avoid traDSfcmng it from your hands 10 your m:>Uth while eating, drinkmg, or smoking. Do 1101 eat, drink, or 
smoke in my work area. Do not inhale xylene vapor. , 

Storage/Segregation: Store xylene in a cooL dry, well·vCDtilated area away from sources of ignition and strong oxidizers. Protect 
containers from physical damage. 

Special Handling/Storage: Make sure all engineering systems (production, transportalion) are of ma.1imnm explosion-proof design. 
Ground and bond all containers, pipelines, etc., used in shipping, transferring, reacting, prodw:ing, md sampling opcra1ions. 

Transponatlon Data (49 CFR 172..101·2.) 
DOT Sbipplnc Name: Xylene DOT Label: Rammable Liquid IMO Label: Flammable Liquid 

IMO Class: 3.2or3.3 DOT ID No. UN1307 DOT Hazard Class: Flammable Liquid 

References: 1, 2. 12. 13, 84-94, 100, 103. 

llldpiiiiiiiiO tile llllllbility of izlfor-.011 baall foe~· Jlllllllaa -
~y ~· JWPOIIIIibilily. lbeRfore,llllhcup ~le can w 
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Prepared by PJ Igoe. BS 

Industrial Hygiene Review: DJ Wilsoo, Cni 
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3 Medical Review: MI Hardies. MD 
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~vrlrt!~n~ ~~o~ ~u~~L~U, lN~. SUPELCO PARK BELLEFONTE, PA 16823-0048 116~ 

ALL RIGHTS RESERVED TWX 510-670-3600 
CUSTOMER P.O. NO. 040193 

TE 4/01/93 MATERIAL SAFETY DATA SHEET 

SECTION I -GENERAL INFORMATION 
CATALOG NO 40202 (REORDER PRODUCT BY THIS NO.) 
PRODUCT NAME M-XYLENE 5000UG/ML, 1ML 

DATA SHEET NO 1402020 
M-XYLENE 

FORMULA MIXTURE FORMULA WEIGHT 
CAS NRTECS 
SYNONYM ANALYTICAL STANDARD IN METHANOL 
MANUFACTURER SUPELCO INC. PHONE 814-359-3441 
ADDRESS SUPELCO PARK, BELLEFONTE, PA 16823-0048 

SECTION II - HAZARDOUS INGREDIENTS OF MIXTURES 
CHEMICAL NAME 

COMMON NAME - PERCENTAGE - CAS # 
(FORMULA) - PEL(UNITS) - TLV(UNITS) 

LD50 VALUE - CONDITIONS 
BENZENE, 1,3-DIMETHYL

M-XYLENE 
CH3C6H4CH3 

5000 MG/KG ORAL RAT 
METHANOL 

METHANOL 
CH30H 

5628 MG/KG ORAL RAT 
., FOOTNOTES 

0.5 
100 PPM 

SEE FOOTNOTE(6) 

99-100 
260 MG/M3 

SEE FOOTNOTE(6) 

100 

262 

til~~ SUBJECT TO THE REPORTING REQUIREMENTS OF SARA TITLE III, SECTION 

SECTION III - PHYSICAL DATA 
BOILING POINT 65 C MM MELTING POINT -98 C 

PAGE 1 

108-38-. 
PPM 

67-56-
MG/M3 

313. 

VAPOR PRESSURE 100 MM C VAPOR DENSITY 1.10 C (AIR=1) 
SPECIFIC GRAVITY . 790 G/ML C (WATER=1) PERCENT VOLATILE BY VOLUME 1-- . 
WATER SOLUBILITY 100 EVAPORATION RATE >1 (ETHER=1) 
APPEARANCE CLEAR COLORLESS LIQUID 

FLASH POINT 50 

EXTINGUISHING MEDIA 

C02 
DRY CHEMICAL 
ALCOHOL FOAM. 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 
F FLAMMABLE LIMITS LEL 

SPECIAL FIRE FIGHTING PROCEDURES 

6.0 UEL 

WEAR SELF CONTAINED BREATHING APPARATUS WHEN FIGHTING A CHEMICAL FIRE. 

UNUSUAL FIRE AND EXPLOSION HAZARDS 

N/A 

(_ 
LDSO 5628 
PEL 260 

SECTION V - HEALTH HAZARD DATA 
MG/KG ORAL RAT "· TLV 262 
MG/M3 

EMERGENCY AND FIRST AID PROCEDURES 
EYES 

MGjM3 

36. ~ 



3UPELCO, INC. SUPELCO PARK BELLEFONTE, PA 16823-0048 
TWX 510-670-3600 

)ATE 4/01/93 MATERIAL SAFETY DATA SHEET PAGE 

c,..~ALOG NO 40202 {REORDER PRODUCT BY THIS NO.) 
PRODUCT NAME M-XYLENE SOOOUG/ML, lML 

DATA SHEET NO !402020 
M-XYLENE 

SECTION V - HEALTH HAZARD DATA 
* CONTINUED * 

FLUSH EYES WITH WATER FOR 15 MINUTES. 
CONTACT A PHYSICIAN. 

SKIN 
FLUSH SKIN WITH LARGE VOLUMES OF WATER. 

INHALATION 
IMMEDIATELY MOVE TO FRESH AIR. 
IF BREATHING STOPS, GIVE ARTIFICIAL RESPIRATION 
CONTACT A PHYSICIAN 

INGESTION 
NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON 
NEVER TRY TO MAKE AN UNCONSCIOUS PERSON VOMIT 
GIVE 2 TABLESPOONS OF BAKING SODA IN A GLASS OF WATER 
PRESS FINGERS TO BACK OF TONGUE TO INDUCE VOMITING. 
IMMEDIATELY CONTACT A PHYSICIAN. 

F~TS OF OVEREXPOSURE 

HARMFUL IF INHALED 
~AY BE FATAL IF SWALLOWED 
.-IEADACHE 
NAUSEA 
GASTROINTESTINAL DISTURBANCES 
BLINDNESS 

SECTION VI - REACTIVITY DATA 

rABILITY STABLE. 

JNDITIONS TO AVOID 

N/A 

. NCOMPATIBILITY 

OXIDIZING AGENTS 
\ CHROMIC ANHYDRIDE, LEAD PERCHLORATE, PERCHLORIC ACIDS 

,. '\ZARDOUS DECOMPOSITION PRODUCTS 
~ : 

' 
'' N/A 

: ·1\Lous POLYMERIZATION WILL NOT OCCUR. 

~- . 

i ~ 

' 
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SUPELCO, INC. SUPELCO PARK BELLEFONTE, PA 16823-0048 
TWX 510-670-3600 

DATE 4/01/93 MATERIAL SAFETY DATA SHEET 

~nTALOG NO 40202 (REORDER PRODUCT BY THIS NO.) 
PRODUCT NAME M-XYLENE SOOOUG/ML, lML 

DATA SHEET NO I402020 
M-XYLENE 

SECTION VI - REACTIVITY DATA 
* CONTINUED * 

CONDITIONS TO AVOID 

N/A 

SECTION VII - SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED 

TAKE UP WITH ABSORBENT MATERIAL. 
VENTILATE AREA. 
ELIMINATE ALL IGNITION SOURCES. 

WASTE DISPOSAL METHOD 

COMPLY WITH ALL APPLICABLE FEDERAL, STATE, OR LOCAL REGULAl~IONS 

~ 
SECTION VIII - SPECIAL PROTECTION INFORMATION 

RESPIRATORY PROTECTION (SPECIFIC TYPE) 

WEAR FACE MASK WITH ORGANIC VAPOR CANISTER. 

PROTECTIVE GLOVES 

WEAR RUBBER GLOVES. 

EYE PROTECTION 

WEAR PROTECTIVE GLASSES. 

VENTILATION 

USE ONLY IN WELL VENTILATED AREA. 

SPECIAL 

N/A 

OTHER PROTECTIVE EQUIPMENT 

N/A 

L SECTION IX - SPECIAL PRECAUTIONS 

STORAGE AND HANDLING 

REFRIGERATE IN SEALED CONTAINER. 

PAGE 

11€ 
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SUPELCO, INC. SUPELCO PARK BELLEFONTE, PA 16823-0048 
TWX 510-670-3600 

DATE 4/0i/93 MATERIAL SAFETY DATA SHEET 

~rlTALOG NO 40202 (REORDER PRODUCT BY THIS NO.) 
PRODUCT NAME M-XYLENE SOOOUG/ML, lML 

DATA SHEET NO I402020 
M-XYLENE 

SECTION IX - SPECIAL PRECAUTIONS 
* CONTINUED * 

KEEP AWAY FROM OXIDIZERS. 
KEEP AWAY FROM IGNITION SOURCES. 

OTHER PRECAUTIONS 

AVOID EYE OR SKIN CONTACT. 
AVOID BREATHING VAPORS. 

PAGE 

116 

4 

WHILE THE INFORMATION AND RECOMMENDATIONS SET FORTH HEREIN ARE BELIEVED TO BE 
ACCURATE AS OF THE DATE HEREOF, SUPELCO, INC. MAKES NO WARRANTY WITH RESPECT 
THERETO AND DISCLAIMS ALL LIABILITY FROM RELIANCE THEREON. 

LAST REVISED 11/24/92 



COPYRIGHT 1985 SUPELCO, INC. SUPELCO PARK BELLEFONTE, PA 16823-0048 4c 
ALL RIGHTS RESERVED TWX 510-670-3600 

CUSTOMER P.O. NO. 091892 

'~ATE 9/21/92 MATERIAL SAFETY DATA SHEET 

SECTION I -GENERAL INFORMATION 
CATALOG NO 40203 (REORDER PRODUCT BY THIS NO.) 
PRODUCT NAME P-XYLENE 5000 UG/ML 1ML 

DATA SHEET NO I402030 
P-XYLENE 

FORMULA MIXTURE FORMULA ~'lEIGHT 
CAS NRTECS 
SYNONYM ANALYTICAL STANDARD IN METHANOL 
MANUFACTURER SUPELCO INC. PHONE 814-359-3441 
ADDRESS SUPELCO PARK, BELLEFONTE, PA 16823-0048 

SECTION II - HAZARDOUS INGREDIENTS OF MIXTURES 
CHEMICAL NAME 

COMMON NAME - PERCENTAGE - CAS # 
(FORMULA) - PEL(UNITS) - TLV(UNITS) 

LD50 VALUE - CONDITIONS 
BENZENE, 1,4-DIMETHYL

P-XYLENE 0.5 
CH3C6H4CH3 

5000 
METHANOL 

METHANOL 

MG/KG ORAL RAT 
100 PPM 

SEE FOOTNOTE{6) 

99-100 

100 

PAGE 

106-4 
PPM 

67-5 

} 

CH30H 260 MGjM:3 262 MG/M3 
5628 MG/KG ORAL RAT 

FOOTNOTES 
SUBJECT TO THE REPORTING REQUIREMENTS 

SEE FOOTNOTE(6) 

OF SARA TITLE III, SECTION 

SECTION III - PHYSICAL DATA 
BOILING POINT 65 C MM MELTING POINT -98 C 

313. 

VAPOR PRESSURE 100 MM C VAPOR DENSITY 1.10 C (AIR~~) 
SPECIFIC GRAVITY .790 G/ML C (WATER=l) PERCENT VOLATILE BY VOLUME j 

WATER SOLUBILITY 100 EVAPORATION RATE >1 (ETHER=l) 
APPEARANCE CLEAR COLORLESS LIQUID 

FLASH POINT 50 

EXTINGUISHING MEDIA 

C02 
DRY CHEMICAL 
ALCOHOL FOAM. 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 
F FLAMMABLE LIMITS LEL 

SPECIAL FIRE FIGHTING PROCEDURES 

6.0 UEL 

WEAR SELF CONTAINED BREATHING APPARATUS WHEN FIGHTING A CHEMICAL FIRE. 

UNUSUAL FIRE AND EXPLOSION HAZARDS 

N/A 

L 
LD50 5628 
PEL 260 

SECTION V - HEALTH HAZARD DATA 
MG/KG ORAL RAT TLV 262 
MG/M3 

EMERGENCY AND FIRST AID PROCEDURES 
EYES 

MG/M3 



SUPELCO, INC. SUPELCO PARK BELLEFONTE, PA 16823-0048 
TWX 510-670-3600 

DATE 9/21/92 MATERIAL SAFETY DATA SHEET PAGE 

~ATALOG NO 40203 {REORDER PRODUCT BY THIS NO.) 
PRODUCT NAME P-XYLENE 5000 UG/ML lML 

DATA SHEET NO 1402030 
P-XYLENE 

SECTION V - HEALTH HAZARD DATA 
* CONTINUED * 

FLUSH EYES WITH WATER FOR 15 MINUTES. 
CONTACT A PHYSICIAN. 

SKIN 
FLUSH SKIN WITH LARGE VOLUMES OF WATER. 

INHALATION 
IMMEDIATELY MOVE TO FRESH AIR. 
IF BREATHING STOPS, GIVE ARTIFICIAL RESPIRATION 
CONTACT A PHYSICIAN 

INGESTION 
NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON 
NEVER TRY TO MAKE AN UNCONSCIOUS PERSON VOMIT 
GIVE 2 TABLESPOONS OF BAKING SODA IN A GLASS OF WATER 
PRESS FINGERS TO BACK OF TONGUE TO INDUCE VOMITING. 
IMMEDIATELY CONTACT A PHYSICIAN. 

~~~CTS OF OVEREXPOSURE 

HARMFUL IF INHALED 
MAY BE FATAL IF SWALLOWED 
HEADACHE 
NAUSEA 
GASTROINTESTINAL DISTURBANCES 
BLINDNESS 

SECTION VI - REACTIVITY DATA 

STABILITY STABLE. 

. CONDITIONS TO AVOID 

N/A 

INCOMPATIBILITY 

OXIDIZING AGENTS 
l· CHROMIC ANHYDRIDE, LEAD PERCHLORATE, PERCHLORIC ACIDS 

f: HAZARDOUS DECOMPOSITION PRODUCTS 

'"' . N/A 

~ ..• HA~OUS POLYMERIZATION WILL NOT OCCUR. 

481 

2 



SUPELCO, INC. SUPELCO PARK BELLEFONTE, PA 16823-0048 
TWX 510-670-3600 

9/21/92 MATERIAL SAFETY DATA SHEET 

CATALOG NO 40203 (REORDER PRODUCT BY THIS NO.) 
PRODUCT NAME P-XYLENE 5000 UG/ML lML 

DATA SHEET NO I402030 
P-XYLENE 

SECTION VI - REACTIVITY DATA 
* CONTINUED * 

CONDITIONS TO AVOID 

N/A 

SECTION VII - SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED 

TAKE UP WITH ABSORBENT MATERIAL. 
VENTILATE AREA. 
ELIMINATE ALL IGNITION SOURCES. 

WASTE DISPOSAL METHOD 

COMPLY WITH ALL APPLICABLE FEDERAL, STATE, OR LOCAL REGULA'riONS 

~·I SECTION VIII - SPECIAL PROTECTION INFORMATION 

RESPIRATORY PROTECTION (SPECIFIC TYPE) 

WEAR FACE MASK WITH ORGANIC VAPOR CANISTER. 

PROTECTIVE GLOVES 

WEAR RUBBER GLOVES. 

EYE PROTECTION 

WEAR PROTECTIVE GLASSES. 

VENTILATION 

USE ONLY IN WELL VENTILATED AREA. 

SPECIAL 

N/A 

OTHER PROTECTIVE EQUIPMENT 

N/A 

l. SECTION IX - SPECIAL PRECAUTIONS 

STORAGE AND HANDLING 

REFRIGERATE IN SEALED CONTAINER. 

PAGE 3 



; . 

l:.. 

r·· 

- -- ___ ._.I Jr.J,'f\,... • ~u~~~~V ~ARK BELLEFONTE, PA 16823-0048 
TWX 510-670-3600 

DATE 9/21/92 MATERIAL SAFETY DATA SHEET 

~ATALOG NO 40203 (REORDER PRODUCT BY THIS NO.) 
PRODUCT NAME P-XYLENE 5000 UG/ML lML 

DATA SHEET NO 1402030 
P-XYLENE 

SECTION IX - SPECIAL PRECAUTIONS 
* CONTINUED * 

KEEP AWAY FROM OXIDIZERS. 
KEEP AWAY FROM IGNITION SOURCES. 

OTHER PRECAUTIONS 

AVOID EYE OR SKIN CONTACT. 
AVOID BREATHING VAPORS. 

PAGE 4 

WHILE THE INFORMATION AND RECOMMENDATIONS SET FORTH HEREIN ARE BELIEVED TO BE 
ACCURATE AS OF THE DATE HEREOF, SUPELCO, INC. MAKES NO WARRANTY WITH RESPECT 
THERETO AND DISCLAIMS ALL LIABILITY FROM RE~IANCE THEREON. 

LAST REVISED B/20/90 
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------- ~, .. _., ~~._,._.._. ... v._.._.c., .<:n ... uoL...J-U'J":tO _,., 

ALL RIGHTS RESERVED 
CUS~OMER P.O. NO. VERBAL /JOHN 

TWX 510-670-3600 

DATE 7/06/92 MATERIAL SAFETY DATA SHEET 

SECTION I -GENERAL INFORMATION 
-.~TALOG NO 40201 (REORDER PRODUCT BY THIS NO.) 
PRODUCT NAME 0-XYLENE 5000 UG/ML 1ML 

DATA SHEET NO I402010 
0-XYLENE 

FORMULA MIXTURE FORMULA \'lEIGHT 
CAS NRTECS 
SYNONYM ANALYTICAL STANDARD IN METHANOL 
MANUFACTURER SUPELCO INC. PHONE 814-359-3441 
ADDRESS SUPELCO PARK, BELLEFONTE, PA 16823-0048 

0-:n'LENE 
0-XYLENE 

CH3C6H4CH3 
5000 

METHANOL 
METHANOL 

CH30H 
5628 

SECTION II - HAZARDOUS INGREDIENTS OF MIXTURES 
CHEMICAL NAME 

COMMON NAME - PERCENTAGE - CAS # 
(FORMULA) - PEL(UNITS) - TLV(UNITS) 

LD50 VALUE - CONDITIONS 

0.5 
100 PPM 

MG/KG ORAL RAT SEE FOOTNOTE(6) 

99-100 
260 MGjM:~ 

MG /KG ORAL RAT SEE FOOTNOTE(6) 

100 

262 

6 
FOOTNOTES 

SUBJECT TO THE REPORTING REQUIREMENTS OF SARA TITLE III,. SECTION 

( SECTION III - PHYSICAL DATA 
BOILING POINT 65 C MM MELTING POINT -98 C 

PAGE 

313. 

J 

95-4~ 
PPM 

67-SE · 
MG/M3 

VAPOR PRESSURE 100 MM C VAPOR DENSITY 1.10 C (AIR=~) 
SPECIFIC GRAVITY .790 G/ML C (WATER=l) PERCENT VOLATILE BY VOLUME-
WATER SOLUBILITY 100 EVAPORATION RATE >1 (ETHER=l} 
APPEARANCE CLEAR COLORLESS LIQUID 

FLASH POINT 50 

EXTINGUISHING MEDIA 

C02 
DRY CHEMICAL 
ALCOHOL FOAM. 

SECTION IV - FIRE AND EXPLOSION HAZARD DJ!~TA 
F FLAMMABLE LIMITS LEL 

SPECIAL FIRE FIGHTING PROCEDURES 

6.0 UEL 

WEAR SELF CONTAINED BREATHING APPARATUS WHEN FIGHTING A CHEMICAL FIRE. 

UNUSUAL FIRE AND EXPLOSION HAZARDS 

N/A 

SECTION V - HEALTH HAZARD DATA 

( 



} . 

TWX 510-670-3600 

I:' ATE 7j06j92 MATERIAL SAFETY DATA SHEET 

~ATALOG NO 40201 (REORDER PRODUCT BY THIS NO.) 
~ODUCT NAME 0-XYLENE 5000 UG/ML lML 

DATA SHEET NO I402010 
0-XYLENE 

SECTION V - HEALTH HAZARD DATA 
* CONTINUED * 

LDSO 5628 MG/KG ORAL RAT 
PEL 260 MG(M3 

EMERGENCY AND FIRST AID PROCEDURES 
EYES 

FLUSH EYES WITH WATER FOR 15 MINUTES. 
CONTACT A PHYSICIAN. 

SKIN 
FLUSH SKIN WITH LARGE VOLUMES OF WATER. 

INHALATION 
IMMEDIATELY MOVE TO FRESH AIR. 
IF BREATHING STOPS, GIVE ARTIFICIAL RESPIRATION 
CONTACT A PHYSICIAN 

INGESTION 

TLV 262 

NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON 
NEVER TRY TO MAKE AN UNCONSCIOUS PERSON VOMIT 
GIVE 2 TABLESPOONS OF BAKING SODA IN A GLASS OF WATER 
~RESS FINGERS TO BACK OF TONGUE TO INDUCE VOMITING. 
IMMEDIATELY CONTACT A PHYSICIAN. 

EFFECTS OF OVEREXPOSURE 

HARMFUL IF INHALED 
MAY BE FATAL IF SWALLOWED 
HEADACHE 
NAUSEA 
GASTROINTESTINAL DISTURBANCES 
BLINDNESS 

STABILITY STABLE. 

CONDITIONS TO AVOID 

N/A 

INCOMPATIBILITY 

OXIDIZING AGENTS 

SECTION VI - REACTIVITY DATA 

CHROMIC ANHYDRIDE, LEAD PERCHLORATE, PERCHLORIC ACIDS 

PAGE 

MG/M3 

2 



TWX 510-670-3600 

DATE 7/06/92 MATERIAL SAFETY DATA SHEET 

r.ATALOG NO 40201 (REORDER PRODUCT BY THIS NO.) 
.ODUCT NAME 0-XYLENE 5000 UG/ML 1ML 

DATA SHEET NO I402010 
0-XYLENE 

SECTION VI - REACTIVITY DATA 
* CONTINUED * 

HAZARDOUS DECOMPOSITION PRODUCTS 

N/A 

HAZARDOUS POLYMERIZATION WILL NOT OCCUR. 

CONDITIONS TO AVOID 

N/A 

SECTION VII - SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED 

TAKE UP WITH ABSORBENT MATERIAL. 
VENTILATE AREA. 
ELIMINATE ALL IGNITION SOURCES. 

"f. "TE DISPOSAL METHOD 
' 

COMPLY WITH ALL APPLICABLE FEDERAL 1 STATE 1 OR LOCAL REGULA'TIONS 

SECTION VIII - SPECIAL PROTECTION INFORMATION 

RESPIRATORY PROTECTION (SPECIFIC TYPE) 

WEAR FACE MASK WITH ORGANIC VAPOR CANISTER. 

PROTECTIVE GLOVES 

WEAR RUBBER GLOVES. 

EYE PROTECTION 

WEAR PROTECTIVE GLASSES. 

VENTILATION 

USE ONLY IN WELL VENTILATED AREA. 

SPECIAL 

l 
N/A 

PAGE 
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TWX 510-670-3600 

DhTE 7/06/92 MATERIAL SAFETY DATA SHEET 

·cATALOG NO 40201 (REORDER PRODUCT BY THIS NO.) 
~ODUCT NAME 0-XYLENE 5000 UG/ML lML 
DATA SHEET NO I402010 

0-XYLENE 

SECTION VIII - SPECIAL PROTECTION INFORMATION 
* CONTINUED * 

OTHER PROTECTIVE EQUIPMENT 

N/A 

SECTION IX - SPECIAL PRECAUTIONS 

STORAGE AND HANDLING 

REFRIGERATE IN SEALED CONTAINER. 
KEEP AWAY FROM OXIDIZERS. 
KEEP AWAY FROM IGNITION SOURCES. 

OTHER PRECAUTIONS 

AVOID EYE OR SKIN CONTACT. 
AVOID BREATHING VAPORS. 

PAGE 4 

WHILE THE INFORMATION AND RECOMMENDATIONS SET FORTH HEREIN ARE BELIEVED TO BE 
~rCURATE AS OF THE DATE HEREOF, SUPELCO, INC. MAKES NO WARRANTY WITH RESPECT 
1 ;RETO AND DISCLAIMS ALL LIABILITY FROM RELIANCE THEREON. 

LAST REVISED 8/20/90 
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Genlum Publishing Corporation 
1145 ~yo Street 

Schenectady, NY 12303-1836 USA 
(518) 377-88S4 

MaJeritd Safety Data Sheets Colhction: 

acetate, ca 

1989 OSHA PEI..s-
8-hr'IWA: 15 ~ (total);5 mglm'(respirablc) 

1990-91 ACGm TLVse 
1W A: 10 mgtm' (total); 5 mgtm'(rcspirable) 

MeltJDc PoiDt: 458 "F (237 "C) 
pH: 5 to 6 (aqueous solutiou) 

Sheet No. 550 
Zinc Acetate 

1988 NIOSH REL 
NODe established 

Speclllc Gravity: 1.735 

m;-16 Toxicity Datat 
Rat, oral.ID_.~2SIO mg/kg 
Rabloit, orai.LDLo: 976 mg1rrr 
Rabloit, iDtraveuou.s, LDw: 5 mgl):g 

Water SolublUty: 1 g 12.3 m1 of wu.c:r 

Appearuce ud Odor: White. mcmocliDic crystals with a pearly luster IDd a faint acetous (viDcgll') odor. 

or foam. 
Uaasual Fire or Explosloa Hazards: Since fire may produce irritalillg or poisouous gases, be prepared. · 
Spedal Flre-IJebtiDc ProcediiJ"eS: Si.Dce fR may produce toxic fumes, wear a self-cootaiDcd brca1bing appa:raws (SCBA) with a full facepiece 
opcralCd iD pressure-demaDd or positive-pressure mode. Be awm: of nmoff from fire coutrol methods. Do not release to sewers or wa!CrWays. 

acetate 11 room rcmpc:nJUre contaiDers under storage and mwlllWar; :i:diti:~=--1 
Hazardous polymerization caxmot occur. . 
Cbemk:allacompatibOWes: Zinc acetate may react with acacia, alkalies and their carbonates, oxalatcs, phc•sphates. sulfides, lime watcr, and 

vegetable dccoc:tions and infusions. 
CoadltloDs to Avoid: Avoid contact with flames, heat and the above-mentioned incompatible materials. 
Hazardous Products or Decomposttloa: Thermal oxidative decomposition of zinc acetate can produce oxides of carbon and toxic zinc oxide 

smote and fumes. 
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No. 550 Zinc Acewe 7/91 Zinc Acetate 

reports, the IARC not list zinc acet&IC as a 
SIIIIUIW')' ol Risks: Zinc acetate dust is irritating to eyes, nose aDd throa1. The solid fann is irriWiiig to skin and eyes. 
MecUcal CoadltloDS Agnvated by l..oDg-Tum Exposure: Chronic pulmonary disonim may be aggravated by inhalation of irritant dUSlS. 
Target Or-pas: Eyes, skin, respirarory and digestive tracts. 
Primary EDtry Routes: Ingestion, inhalation, skin aDd eye coacact 
Acute Effects: Ingestion may c:ausc nausea, vomitillg, headache, IDd abdomiual pain. IDhalaliou may be iniWiug to nose. throl1, ad lUDp. 
CbroaJc Ell'ec1S: Human chrollic effects are not known to occur. Rats feel above 0.25$ zinc acetate iD their diet for au UDderenDiJiecllmOIIDl of 
time suffered breakdown of homeostatic mechmisms, producing growth retardation, hypochromic anemia, and defective boDe miDcn1izlboDs. 
FIRST AID 
Eyes: GeDlly lift the eyelids and flush immediately and continuously with floodiDg amounts of water until transpon.ecl to an emetgency medical 
facility. Consult a physician immediately. 
SkiD: Qllic/dy remove c:cmtamiDau:ct clothing. RiDse with floodiDg amounts of water for at least IS min. ForrecldeDecl or blistered skiD. CODSU.lt a 
physician. Wash affected area wilb soap and water. 
Inh•latloll: Remove exposed person to fresh air and support breathing as neeclecl. 
IDgtstlon: Never give anythiDg by IDOilth 10 an uuc:ouscious or convulsing person. If ingested, have that coruciou person drink 112 to 1 glass of 
milk or water, then seek medical auenti.oa or call poison control center. 
After llrst aid, cet approprim ID-plaDt, paramtdk, or eammlUlity IDtCUcalsapport. 

·.:·.::-: 

;:,pu111u:aa• l.llllllll!IUI&C:IJ notify safety uzmec:essary away, hazard area, ad deny entry. If possible wilhollt risk. 
stop ieat. For small dry spills, piP mareria1 in suitable coataiD:r and cover. For IIDil1 wet spills, take up with sand or other IIODCODiballible, 
absorbent material mel place iD coutaiDers for 1aler disposal. Move CODtaincn from spill area. For large spills, dike ahe8c1 for later dispoul. Cover 
powder spill wilh plastic sheet or tarp to miJljmize spradiq. Follow 1pplic:able OSHA regulatioDs ('29 CFR. 191 0.120). 
EDviroamental Trusport: Soil studied from the oew lead belt of soulheut Missouri showed that ziDc acetale's sail c:ati.OIIic excbmge cap.:ity 
was high enough for disposal, IDd thus would not eudaDger shallow grouDdwatc:r tables. 
EDviroameatal Dep-adatlon: Ec:otoxicity values for Pimqlullu promelas (fathead miDDow), TLm, 0.88 ppmt96 hr (soft water). 
Disposal: Contact your supplier or a liceosecl contraclor for detailed recorrunendatious. Follow applicable Federal, sw.e, aDd local regulati.om. 
EPA DeslpatloDS 
RCRA Haz.udous Waste (40 CFR. 261.33): Not lisled 
Listed as a CERCLA Hazardous Subsr.mc:e• (40 CFR 302A), Reportable Quantity (RQ): 1000 lb (454 kg) [• per Cleau War=- Act; See. 307(aXI)) 
SARA Extremely Hazardous Substm:e (40 CFR. 3SS): Not listed 
SARA Toxic Chemical (40 CFR 372.65): Not listed 
OSHA DeslpadObS 
L.isled as an Air Contlminmt 

====== 
per 

coallet lens use iD industry is comroversial, establish your own policy. 
Respirator: Seet professional advice prior to respintor selection &Dd use. Follow OSHA respirator regulations (29 CFR. 1910.134) IDd, if 
necessary, wear a NIOSH-approvecl RSpirator. 
Other: Wear impervious gJoves, boots, aprons, and gauntlelS eo prevent skin contact. 
VeDtilatlOD: Provide general and local ventilation systems 10 maintam lirbome couc:eutratiODs below the OSHA PEL (Sec. 2). Local exhaust 
veutilati.ou is prefemd siDc:.e it prevents CODtaminant dispersion iDlo the wort area by CODtrol.liDg it at its saurce.oiDI 
Safety StatioDS: Make available iD lhe work area emergency eyewash stations, safetylquick-drinch sbowc:rs, mel washing f.cililies. 
CoDtamlnated Equipment: ReJDOve this material from your slrxs IDd equipment. Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke iD wort areas. Practice good personal hygiene after usmg this material, especially before eatiDg, clrinking. 
smoking, using the toilet, or applying cosmeti.c:s. 

..... · .. ·.··.·.-.{ .. :. -·:-:- .. · 

·.·.·.· .. · .. ·. 
:· 

.... ·-:·.·:••'.} 

Storage Requlremmts: Prevent physical damage to storage c:ootaiuers. Store in a cool, dry, well-ventilated place away from a:ute fire risks, 
open flames, and powerful oxidizing agents. 
E~~~:lDeerlnc CoDtrols: lnstibltc a respiratory prolec:tiou program that includes regular lrairting, maiut.enmc:e, inspection, and evaluation. 
Otber PrtcautloDS: Avoid breathiDg dust aDd vapors. Consider preplacemcut and periodic exams of exposed workers. 

Trusportatlon Data (49 CFR 172.101) 
DOT Shipping Name: ZiDc acetate 
DOT Hazard Class: ORM-E 
ID No.: NA9153 
DOT Label: None 

Cnl; Meclk:al Rniew: MJ Upfal, MD, MPH; Edited by: JR Stuart. MS Ill 
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1/HW POLICY NO. 630.09 

Subject: RESPIRATORY PROTECTION EQUIPMENT 

I. PURPOSE 

To adopt the use of the Montgomery Corporate Respiratory Protection Equipment Program 
within the Industrial/Hazardous Waste Operations (I/HW). 

II. A TI ACHMENT 

A. Montgomery Corporate Environmental/Occupational Health and Safety Manual 
Bulletin VITI-2, Respiratory Protection Equipment. 

III. DISCUSSION 

Controlling exposures to potentially hazardous material via engineering and work practice 
controls at hazardous waste sites is extremely difficult due to the transient nature of the 
work. For this reason, many IIHW Operations-field activities require the use of respiratory 
protective equipment. 

IV. PROCEDURE 

A. All Montgomery I/HW Operations employees required to wear respiratory 
protective equipment shall do so in accordance with Attachment A 

B. During initial instruction on respiratory protective equipment and during annual 8-
hour hazardous waste site refresher briefings, information regarding respirator 
selection, use, limitations, storage, maintenance and care will be provided. 

C. The annual hazardous waste site worker medical surveillance examinations include 
the necessary screening to evaluate an employee's ability to wear a respirator. 

D. Montgomery IIHW Operations Program Health and Safety Coordinators are 
responsible for providing suitable supplies and facilities for respirator cleaning. 

Revision: 0 
January 1993 Page 1 of 1 



Environmental/Occupational Health & Safety Manual 

SUBJECT: RESPIRATORY PROTECTION EQUIPMENT 

I. PURPOSE 

To prescribe the requirements of the Montgomery respiratory protection program, and to 
provide information and guidance on the proper selection, use and care of respiratory 
protective devices, and adequate personnel instruction and training. 

II. REFERENCES 

• Title 29, Code of.Federal Regulations, Section 1910.134 

• NIOSH, A Guide to Industrial Respiratory Protection, June, 1976 

• NIOSH, Certified Equipment List, October 1985 

• Corresponding Code Requirements for state-administered OSHA programs 

• Bulletin II-6 in this manual 

III. ATTACHMENTS 

A. Montgomery Respiratory Fit Testing Protocol 

B. Montgomery Respiratory Training Completion Form 

IV. DISCUSSION 

It is safest, most practical and least costly to control employee exposure to hazardous air 
contaminants by use of engineering controls such as process isolation, ventilation and 
substitution with less toxic material. Administrative control, such as reducing length of 
work shifts subject to exposure or reducing the number of employees potentially expose, is 
also a preferred method of exposure control. 

Because engineering and administrative controls are not entirely suitable for removal of 
potentially hazardous air contaminants during some Montgomery operations, employee 
exposure must be controlled by use of respiratory protective equipment 

This procedure describes the general requirements of the respiratory protection program 
with. regard to proper selection, use and care of respirators, and requirements for employee 
instruction and training. OSHA regulations, both federal and state programs, specify that a 
particular type of respirator be used for confined space entry and for work with certain 
regulated materials (i.e., asbestos and carcinogens). In all cases where OSHA mandates 
use of a specific type of respirator, supervisors should reference the applicable federal or 
state regulation. For respiratory protection in confmed space work, refer to Bulletin VII-9 
in this manual. 

Date: January 1993 
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V. PROCEDURE 

A. General Program Requirements 

1. Management Responsibility 

a. Montgomery shall provide respiratory equipment whenever it is 
necessary to protect employee health. 

b. Only respiratory equipment that has been approved by the National 
Institute for Occupational Safety and Health (NIOSH) or the Mine 
Safety and Health Administration (MSHA) shall be provided to 
employees by Montgomery. 

c. Respirators shall be selected on the basis of respiratory hazards to 
which the employee is exposed,. 

d. Employees shall be instructed and trained in the use, limitations, 
testing and sanitary care of each type of respiratory equipment that 
they use. 

e. Montgomery shall maintain, repair or replace respiratory equipment 
as required due to wear and deterioration. 

f. Montgomery shall provide means for proper cleaning of respiratory 
equipment utilized by Montgomery personnel. 

g. Supervisors shall ensure that only those employees who are 
medically qualified to wear respirators are assigned work tasks that 
require usage of respiratory protective equipment 

h. The Montgomery Health and Safety Coordinator shall regularly 
inspect and evaluate the respiratory protection program to assess its 
continued effectiveness. 

2. Employee Responsibility 

Date: January 1993 
Page 2 of7 

a. 

b. 

c. 

The employee shall use the respiratory protective equipment 
provided in accordance with instructions and training received. 

The employee shall guard against damage to the respirator. 

The employee shall immediately report any malfunction of the 
respirator to the supervisor, or the supervisor's designee. 

Bulletin: VTII-2 
Revision: 0 
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B . Respiratory Equipment Selection Criteria 

Selection of respiratory protection shall be reviewed with the Montgomery Health 
and Safety Coordinator in all cases, and shall be based on the following 
considerations: 

1. Nature of the hazard - Chemical and physical properties, toxicity and 
concentration of hazardous material or mixture of. materials. 

2. Oxygen-deficient atmospheres - Only air supplied respiratory protective 
equipment with supplementary escape air supply shall be used in 
atmospheres containing less than 19.5% oxygen. 

3. Immediately Dangerous to Life and Health (IDLH) Atmospheres -
Montgomery employees shall not enter IDLH atmospheres, regardless of 
respiratory equipment use. 

-4. Irritant or Corrosive Atmospheres - Respirators selected for use shall 
provide adequate face and eye protection. 

5. Limitations on Air-purifying Respirator Usage -The contaminant or mixture 
of contaminants must have adequate warning properties (odor, irritation or 
taste) at concentrations less than the established exposure limit; the 
atmosphere must contain at least 19.5% oxygen; and, there must be an 
acceptable NIOSHIMSHA cartridge or canister available for the 
contaminant(s ). 

C. Employee Training and Instruction 

The basic respiratory· protection training program shall include, as a minimum, the 
following: 

1. 

2. 

3. 

4. 

Date: January 1993 
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Instruction in the selection, inspection, use, limitations and proper care and 
storage of respiratory equipment 

Instruction in the nature of respiratory hazards (acute and/or chronic) and a 
description of potential health effects if respiratory protection is not used. 

Proper respirator fitting, including demonstrations and employee practice in 
wearing, adjusting and detennining the fit of each particular respirator. 

/ 

Test of the facepiece to face seal of air-purifying respirators by means of 
qualitative fit testing, using oxystannic chloride smoke tubes. The 
suggested fit test procedure to be used for air-purifying respirators is found 
in Attachment A Respirators shall not be worn when conditions prevent a 
good face seal. 

Bulletin: Vill-2 
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5. Each employee shall complete the Montgomery Respirator Training 
completion Form (see Attachment B) upon completion of the requisite 
instruction and fit testing. 

6. Supervisors shall forward copies of employee Respiratory Training 
Completion Forms to the Montgomery Health and Safety Coordinator. 

D. Respirator Inspection, Cleaning, Maintenance and Storage 

The program for maintenance and care of respirators will be adjusted to the location 
(Montgomery facility or client work site), working conditions and the airborne 
contaminant(s) involved. At minimum, the program shall include the following 
steps: 

1. All respirators shall be routinely inspected before and after each use. 

2. Respirators maintained for emergency use_ shall be inspected before and 
after each use, and at least monthly, to assure that they are in satisfactory 
working conditions. A record of the most recent inspection shall be kept on 
the respirator or its storage container; the record shall consist of the 
inspector's initials, the date and the respirators identification number. 

3. Routinely used respiratory equipment shall be regularly collected, cleaned 
and disinfected to insure that proper protection is provided for the wearer. 

4. Respirator repair or parts replacement shall be performed only by qualified 
maintenance persons. 

5. Respirators shall be stored to protect them against dust, sunlight, extreme 
temperatures, excessive moisture, damaging chemicals or physical pressure 
than may distort the facepiece. 

E. Compressed Breathing Air 

Compressed air used for human respiration shall be of high purity, and shall meet 
as a minimum the requirements of. Grade D breathing air as described in the 
Compressed Gas Association Commodity Specification G-7.1. 

F. Medical Surveillance 

1. No employee shall be assigned a task that requires use of respiratory 
equipment unless it has been determined that they are physically able to 
perform the work while wearing the required equipment 

2. Facial deformities or any facial hair in contact with the respirator facepiece 
may prohibit personnel from wearing respiratory equipment due to lack of 
an adequate face to facepiece seal. 

Date: January 1993 Bulletin: VIII-2 
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3. Contact lenses shall not be worn by personnel while using respiratory 
equipment 

All personnel will be fit-tested with air-purifying respirators prior to initiation of 
work. Fit testing will be qualitative using the oxystannic chloride testing method. 
Personnel will be allowed to select a respirator with which they can achieve a 
proper face seal. A written record of results of the fit tests and the equipment 
issued is necessary. The Health and Safety Coordinator is responsible to assure 
that a Montgomery Respiratory Training Completion Form is completed 
by each worker wearing an air-purifying respirator. Fit testing is to be completed 
annually. 

Personnel will be instructed in the uses and limitations of air-purifying respirators. 
It will be stressed that any breakthrough (odor, taste or irritation) or an increased 
inhalation resistance is cause to immediately leave the area. The respirator must 
then be thoroughly inspected in a safe area. Cartridges will be replaced as 
appropriate. 

Non-disposable respirators will be cleaned with a mild detergent, air dried and 
inspected after each use. Each respirator will be packaged in a clear, sealed plastic 
bag pending the next use. 

Date: January 1993 
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STANDING OPERATING PROTOCOL 

RESPIRATOR FIT TESTING 
USING OXYSTANNIC CHLORIDE IRRITANT SMOKE 

Qualitative fit testing involves two distinct steps: perfonnance of positive/negative pressure checks 
and then fit testing using oxystannic chloride (smoke tubes) or isoamyl acetate (banana oil). 
Testing with isoamyl acetate is less satisfactory for three reasons: people have varying odor 
thresholds for the substance, the possibility of olfactory fatigue and the fact that personnel may not 
acknowledge breakthrough even when they are aware that it is occurring. Oxystannic chloride is 
an irritant smoke that will elicit an involuntary cough upon breakthrough. 

Before conducting the negative and positive pressure checks, the wearer shall be told to "seat'' 
his/her mask by rapidly moving the head side-to-side and up and down, taking a few deep breaths. 

Negative pressure check: the wearer closes off the respirator inhalation valve and inhales. A 
vacuum and partial inward collapse of the mask should result. If a vacuum cannot be maintained 
for at least 10 seconds, re-adjust the facepiece and try again. 

Positive pressure check: the wearer closes off the respirator exhalation valve and breathes out 
gently. Air will escape through any gaps in the seal. This mask should puff outward without 
releasing air. 

After the pressure checks are completed the wearer shall be questioned regarding the comfort of 
the respirator. If it has become uncomfortable, another size or model of respirator shall be tried. 

When the respirator has passed the pressure checks, the wearer is ready to proceed with the 
qualitative fit test using oxystannic chloride smoke tubes: 

1. 

2. 

3. 

4. 

5. 

6. 

Facepieces equipped with high efficiency dust/mist or combination acid gas!HEPA 
filters will be used for the qualitative fit test 

A large transparent plastic bag may be used as the fit test chamber by hanging it 
from a door frame. · 

Personnel will be instructed to keep their eyes tightly closed when being fit tested 
for half-face air purifying respirators. · 

The tester shall direct a stream of irritant smoke towards the faceseal and gradually 
move to within one inch, moving around the whole perimeter of the mask. 

The test subject will move his/her head around, count out loud slowly from one to 
~~· and take deep breaths while the respirator face seal is being challenged by the 
lffitant smoke. 

If the irritant smoke produces an involuntary reaction (cough) by the test subject, 
the test shall . be stopped and th~ respirator rejected. If the test subject feels 
comfortable With the face seal achieved, the brand, model number and size shall be 
noted on the Montgo~ery Respiratory Training Completion Form 
(Attachment B) and submttted to the Health and Safety Coordinator. 

Optional: Have employee recite the Rainbow Passage. 

Date: January 1993 
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MONTGOMERY RESPIRATORY TRAINING COMPLETION FORM 

Name (Please Print) 

Social Security No. ------------
Date: ----------------
I. I understand why respiratory protection is needed and 

where and when it should be used. 

2. I know how to use this respirator properly. 

3. I know how to clean and inspect this respirator. 

4. I understand the limitations and restrictions of this 
respirator. 

5. I wore this respiratory equipment in nonnal air and 
checked the facepiece fit. 

6. I wore this respiratory equipment in a test atmosphere 
generated by smoke tubes or other means. 

7. I understand that a good gas-tight face seal cannot be 
achieved with obstruction such as facial hair or glasses 
(with full face mask). 

*Brand, Model No., and mask size must indicated 
for all types of respiratory equipment. 

Initial Oply the Appropriate Blocks* 

Full Face Hair Face 
Air Purifying Air Purifying Airline 

Respirator Respirator SCBA Respirator Other 

Signature 

Montgomery Location------------------
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Introduction 
Accidents may occur during handling of drums and other 
hazardous waste containers. Hazards include detonations, 
fires, explosions, vapor generation, and physical injury 
resulting from moving heavy containers by hand and 
working around stacked drums, heavy equipment, and 
deteriorated drums. While these hazards are always pres
ent, proper work practices-such as minimizing handling 
and using equipment and procedures that isolate workers 
from hazardous substances-can minimize the risks to 
site personnel. 

This chapter defines practices and procedures for safe 
handling of drums and other hazardous waste containers. 
It is intended to aid the Project Team Leader in setting up 
a waste container handling program. In addition to read
ing this chapter, the Project Team Leader should also be 
aware of all pertinent regulations. OSHA regulations (29 
CFR Parts 1910 and 1926) include general requirements 
and standards for storing, containing, and handling chem
icals and containers, and for maintaining equipment used 
for handling materials. EPA regulations (40 CFA Part 265) 
stipulate requirements for types of containers, main
tenance of containers and containment structures, and 
design and maintenance of storage areas. DOT regula
tions (49 CFR Parts 171 through 178) also stipulate 
requirements for containers and procedures for shipment 
of hazardous wastes. 

Containers are handled during characterization and 
removal of their contents and during other operations. A 
flow chart showing one set of possible procedures for 
drum handling is given in Figure 11-1. Guidance for safely 
performing the procedures shown in Figure 11-1 is 
provided in the following sections of this chapter. The 
final section, Special Case Problems. describes the 
handling of tanks, vaults, vacuum trucks, elevated tanks, 
and compressed gas cylinders. 

Inspection 
The appropriate procedures for handling drums depend on 
the drum contents. Thus, prior to any handling, drums 
should be visually inspected to gain as much information 
as possible about their contents. The inspection crew 
should look for: 

• Symbols, words, or other marks on the drum indicat
ing that its contents are hazardous, e.g., radioactive, 
el(plosive, corrosive, toxic, flammable. 

• Symbols, words, or other marks on a drum indicating 
that it contains discarded laboratory chemicals, rea
gents, or other potentially dangerous materials in 
small-volume individual containers (see Table 11-1). 

• Signs of deterioration such as corrosion, rust, and 
leaks. 

• Signs that the drum is under pressure such as swell
ing and bulging. 

• Drum type (see Table 11-1). 

• Configuration of the drumhead (see Table 11-2). 

Conditions in the immediate vicinity of the drums may 
provide information about drum contents and their 
associated hazards. Monitoring should be conducted 
around the drums using instruments such as a gamma 
radiation survey instrument, organic vapor monitors, and 
a combustible gas meter. 

The results of this survey can be used to classify the 
drums into preliminary hazard categories, for example: 

• Radioactive. 

• Leaking/deteriorated. 

• Bulging. 

• Explosive/shock-sensitive. 

• Contains small-volume individual containers of 
laboratory wastes or other dangerous materials. 

As a precautionary measure, personnel should assume 
that unlabelled drums contain hazardous materials until 
their contents are characterized. Also, they should bear in 
mind that drums are frequently mislabelled-particularly 
drums that are reused. Thus, a drum's label may not 
accurately describe its contents. 

If buried drums are suspected, ground-penetrating sys
tems, such as electromagnetic wave, electrical resistivity, 
ground-penetrating radar, magnetometry, and metal 
detection, can be used to estimate the location and depth 
of the drums. 

! 
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INSPECTION 

Inspect drums 

OPENING 

Open drums 

SAMPLING 
Develop sampling 

plan. Sample 
drum contents 

CHARACTERIZATION 

Characterize wastes 

BULKING 
Transfer drum 
contents into 

bulk containers 

PLANNING 

Develop a 
handling plan 

HANDLING 
Orient drums 
for opening 

and sampling 

SHIPMENT 
Ship bulked wastes and/or 
drums to offsite treatment, 
storage, or disposal facility 

PLANNING 

Develop a 
staging plan 

r -STAGING - 'l 
I I 
1 Move drums to 1 
1 first staging area 1 
L (if appropriate) ..J - -t--
i Mov~r~s~ i 
1 

opening/sampling 
area 

1 L_ (i~ppropriate) _J 

r --•--..., 1 Move drums to 1 
1 second staging 
I area 1 
L (i~ppropria:_:: _J 

r--•---, 
I Move drums to I 
I final staging area 
I (if appropriate) I L ____ ..J 

BULKING 
Transfer drum 
contents into 

bulk containers 

jure 11-1. Flow Chart for Drum Handling. (Dashed boxes indicate optional steps. 
Number of staging areas necessary is site specific.) 

OPENING 

Open drums 

SAMPLING 

Sample drum contents 

CHARACTERIZATION 

Characterize wastes 



Table 11-1. Special Drum Types and 
Their Associated Hazards 

Polyethylene or 
PVC-Lined Drums 

Exotic Metal 
Drums (e.g., alumi
num, nickel, stain
less, steel, or other 
unusual metal) 

Single-Walled 
Drums Used as a 
Pressure Vessel 

Laboratory Packs 

Often contain strong acids or bases. If the 
lining is punctured, the substance usually 
quickly corrodes the steel, resulting in a 
significant leak or spill. 

Very expensive drums that usually con
tain an extremely dangerous material. 

These drums have fittings for both 
product filling and placement of an inert 
gas, such as nitrogen. May contain reac
tive, flammable, or explosive substances. 

Used for disposal of expired chemicals 
and process samples from university 
laboratories, hospitals, and similar institu
tions. Individual containers within the lab 
pack are often not packed in absorbent 
material. They may contain incompatible 
materials, radioisotopes, shock-sensitive, 
highly volatile, highly corrosive, or very 
toxic exotic chemicals. Laboratory packs 
can be an ignition source for fires at 
hazardous waste sites. 

Table 11-2. Information Provided by 
Drumhead Configuration 

CONFIGURATION 

Whole lid removable. 

Has a bung. 

Contains a liner. 

Planning 

INFORMATION 

Designed to contain solid 
material. 

Designed to contain a liquid. 

May contain a highly corrosive 
or otherwise hazardous material. 

Since drum handling is fraught with danger, every step of 
the operation should be carefully planned, based on all 
the information available at the time. The results of the 
preliminary inspection can be used to determine (1) if any 
hazards are present and the appropriate response, and 
(2) which drums need to be moved in order to be opened · 
and sampled. A preliminary plan should be developed 
which specifies the extent of handling necessary, the per
sonnel selected for the job, and the most appropriate 
procedures based on the hazards associated with the 
probable drum contents as determined by visual inspec
tion. This plan should be revised as new information is 
obtained during drum handling. 

Handling 
The purpose of handling is to (1) respond to any obvious 
problems that might impair worker safety, such as radio
activity, leakage, or the presence of explosive substances, 
(2) unstack and orient drums for sampling, and (3) if 
necessary, to organize drums into different areas on site 
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to facilitate characterization and remedial action (see 
Staging in this chapter). Handling may or may not be 
necessary, depending on how the drums are positioned at 
a site. 

Since accidents occur frequently during handling, particu
larly initial handling, drums should only be handled if 
necessary. Prior to handling, all personnel should be 
warned about the hazards of handling, and instructed to 
minimize handling as much as possible and to avoid 
unnecessary handling. In all phases of handling, person
nel should be alert for new information about potential 
hazards. These hazards should be responded to before 
continuing with more routine handling operations. Over
pack drums (larger drums in which leaking or damaged 
drums are placed for storage or shipment [see 49 CFR 
Part 173.3(c)J) and an adequate volume of absorbent 
should be kept near areas where minor spills may occur. 
Where major spills may occur, a containment berm ade
quate to contain the entire volume of liquid in the drums 
should be constructed before any handling takes place. If 
the drum contents spill, personnel trained in spill response 
should be used to isolate and contain the spill. 

Several types of equipment can be used to move drums: 
(1) A drum grappler attached to a hydraulic excavator; 
(2) a small front-end loader, which can be either loaded 
manually or equipped with a bucket sling; (3) a rough ter
rain forklift; (4) a roller conveyor equipped with solid 
rollers; and (5) drum carts designed specifically for drum 
handling. Drums are also sometimes moved manually. The 
drum grappler is the preferred piece of equipment for 
drum handling. It keeps the operator removed from the 
drums so that there is less likelihood of injury if the drums 
detonate or rupture. If a drum is leaking, the operator can 
stop the leak by rotating the drum and immediately plac
ing it into an overpack. In case of an explosion, grappler 
claws help protect the operator by partially deflecting the 
force of the explosion. 

Backhoe with drum grappler. 

The following procedures can be used to maximize 
worker safety during drum handling and movement: 

' Train personnel in proper lifting and moving tech
niques to prevent back injuries. 

• Make sure the vehicle selected has sufficient rated 
load capacity to handle the anticipated loads, and 
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make sure the vehicle can operate smoothly on the 
available road surface. 

• Air condition the cabs of vehicles to increase opera
tor efficiency; protect the operator with heavy splash 
shields. 

• Supply operators with appropriate respiratory protec
tive equipment when needed. Normally either a com
bination SCBA/SAR with the air tank fastened to the 
vehicle, or an airline respirator and an escape SCBA 
are used because of the high potential hazards of 
drum handling. This improves operator efficiency and 
provides protection in case the operator must aban
don the equipment. 

• Have overpacks ready before any attempt is made to 
move drums. 

• Before moving anything, determine the most appro
priate sequence in which the various drums and 
other containers should be moved. For example, small 
containers may have to be removed first to permit 
heavy equipment to enter and move-the drums. 

• Exercise extreme caution in handling drums that are 
not intact and tightly sealed. 

• Ensure that operators have a clear view of the road
way when carrying drums. Where necessary, have 
ground workers available to guide the operator's 
motion. 

Drums Containing Radioactive Waste 

• If the drum exhibits radiation levels above back
ground (see Table 6-2), immediately contact a health 
physicist. Do not handle any drums that are deter
mined to be radioactive until persons with expertise 
in this area have been consulted. 

Drums that May Contain Explosive or 
Shock-Sensitive Waste 

• If a drum is suspected to contain explosive or shock
sensitive waste as determined by visual inspection, 
seek specialized assistance before any handling. 

• If handling is necessary, handle these drums with 
extreme caution. 

• Prior to handling these drums, make sure all non
essential personnel have moved a safe distance away. 

• Use a grappler unit constructed for explosive contain
ment for initial handling of such drums. 

• Palletize the drums prior to transport. Secure drums 
to pallets. 

• Use an audible siren signal system, similar to that 
employed in conventional blasting operations, to 
signal the commencement and completion of explo
sive waste handling activities. 

• Maintain continuous communication with the Site 
Safety Officer and/or the command post until drum 
handling operations are complete. 

Bulging Drums 

• Pressurized drums are extremely hazardous. Wher
ever possible, do not move drums that may be 

under internal pressure, as evidenced by bulging or 
swelling. 

• If a pressurized drum has to be moved, whenever 
possible handle the drum with a grappler unit con
structed for explosive containment. Either move 
the bulged drum only as far as necessary to allow 
seating on firm ground, or carefully overpack the 
drum. Exercise extreme caution when working 
with or adjacent to potentially pressurized drums. 

Drums Containing Packaged Laboratory Wastes 
(lab Packs) 

Laboratory packs (i.e., drums containing individual con
tainers of laboratory materials normally surrounded by 
cushioning absorbent material) can be an ignition source 
for fires at hazardous waste sites. They sometimes con
tain shock-sensitive materials. Such containers should be 
considered to hold explosive or shock-sensitive wastes 
until otherwise characterized. If handling is required, the 
following precautions are among those that should be 
taken: 

• Prior to handling or transporting lab packs, make sure 
all non-essential personnel have moved a safe dis
tance away. 

• Whenever possible, use a grappler unit constructed 
for explosive containment for initial handling of such 
drums. 

• Maintain continuous communication with the Site 
Safety Officer and/or the command post until han
dling operations are complete. 

• Once a lab pack has been opened, have a chemist 
inspect, classify, and segregate the bottles within it, 
without opening them, according to the hazards of 
the wastes. An example of a system for classifying 
lab pack wastes is provided in Table 11-3. The objec
tive of a classification system is to ensure safe segre
gation of the lab packs' contents. Pack these bottles 
with sufficient cushioning and absorption materials 
to prevent excessive movement of the bottles and to 
absorb all free liquids, and ship them to an approved 
disposal facility. 

• If crystalline material is noted at the neck of any 
bottle, handle it as a shock-sensitive waste, due to 
the potential presence of picric acid or other similar 
material, and get expert advice before attempting to 
handle it. 

• Palletize the repacked drums prior to transport. 
Secure the drums to pallets. 

Leaking, Open, and Deteriorated Drums 

• If a drum containing a liquid cannot be moved with
out rupture, immediately transfer its contents to a 
sound drum using a pump designed for transfering 
that liquid. 

• Using a drum grappler, place immediately in overpack 
containers: 

Leaking drums that contain sludges or semi-solids. 
Open drums that contain liquid or solid waste. 
Deteriorated drums that can be moved without 
rupture. 



Table 11-3. Example of Lab Pack Content Classification 
System for Disposal 

CLASSIFICATION 

Inorganic acids 

Inorganic bases 

Strong oxidizing agents 

Strong reducing agents 

Anhydrous organics and 
organometallics 

Anhydrous inorganics and 
metal hydrides 

Toxic organics 

Flammable organics 

lnorganics 

Inorganic cyanides 

Organic cyanides 

Toxic metals 

Buried Drums 

EXAMPLES 

Hydrochloric 
Sulfuric 

Sodium hydroxide 
Potassium hydroxide 

Ammonium nitrate 
Barium nitrate 
Sodium chlorate 
Sodium peroxide 

Sodium thiosulfate 
Oxalic acid 
Sodium sulphite 

Tetraethyl lead 
Phenylmercuric chloride 

Potassium hydride 
Sodium hydride 
Sodium metal 
Potassium 

PCBs 
Insecticides 

Hexane 
Toluene 
Acetone 

Sodium carbonate 
Potassium chloride 

Potassium cyanide 
Sodium cyanide 
Copper cyanide 

Cyanoacetamide 

Arsenic 
Cadmium 
lead 
Mercury 

• Prior to initiating subsurface excavation, use ground
penetrating systems to estimate the location and 
depth of the drums (see Inspection in this chapter). 

• Remove soil with great caution to minimize the 
potential for drum rupture. 

• Have a dry chemical fire extinguisher on hand to con
trol small fires. 

Opening 
Drums are usually opened and sampled in place during 
site investigations. However, remedial and emergency 
operations may require a separate drum opening area (see 
Staging in this chapter). Procedures for opening drums 
are the same, regardless of where the drums are opened. 
To enhance the efficiency and safety of drum-opening 
personnel, the following procedures should be instituted. 

• If a supplied-air respiratory protection system is used, 
place a bank of air cylinders outside the work area 
and supply air to the operators via airlines and 
escape SCBAs. This enables workers to operate in 
relative comfort for extended periods of time. 
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• Protect personnel by keeping them at a safe distance 
from the drums being opened. If personnel must be 
located near the drums, place explosion-resistant 
plastic shields between them and the drums to pro
tect them in case of detonation. locate controls for 
drum opening equipment. monitoring equipment, and 
tire suppression equipment behind the explosion
resistant plastic shield. 

• If possible, monitor continuously during opening. 
Place sensors of monitoring equipment, such as 
colorimetric tubes, dosimeters, radiation survey 
instruments, explosion meters, organic vapor 
analyzers, and oxygen meters, as close as possible 
to the source of contaminants, i.e., at the drum 
opening. 

• Use the following remote-controlled devices for 
opening drums: 

Pneumatically operated impact wrench to remove 
drum bungs. 
Hydraulically or pneumatically operated drum 
piercers (see Figure 11-2). 
Backhoes equipped with bronze spikes for 
penetrating drum tops in large-scale operations 
(see Figure 11-31. 

• Do not use picks, chisels and firearms to open 
drums. 

• Hang or balance the drum opening equipment to 
minimize worker exertion. 

• If the drum shows signs of swelling or bulging, 
perform all steps slowly. Relieve excess pressure 
prior to opening and, if possible, from a remote 
location using such devices as a pneumatic impact 
wrench or hydraulic penetration device. If pressure 
must be relieved manually, place a barrier such as 
explosion-resistant plastic sheeting between the 
worker and bung to deflect any gas, liquid, or 
solids which may be expelled as the bung is 
loosened. 

Two drums with rusted bungs were opened by backhoes 
with bronze spikes and now await sampling. Drum in fore
ground has been labelled "150" for sample documenta
tion purposes. 
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AIR/HYDRAULIC CYLINDER 

DRAIN TO VACUUM TRUCK,~ 
WASTE RECOVERY SYSTEM 
OR TANK 

3-WAY VALVt 

' APPROX. 50 FT. OF HOSE 

SPLASH PLATE 

REPLACEABLE 316 STAINLESS 
STEEL CONICAL PLUNGER 

(3 IN. DIA. X 4 IN. LG.) 

DOORS (2 SIDES) 

BELT CONVEYOR 

SPILL CONTAINMENT PAN & 
SUPPORT FRAME (75-GAL. CAPACITY) 

Figure 11-2. Air/Hydraulic-Operated Single-Drum Puncture Device. 
Source: Reference [1]. 

• Open exotic metal drums and polyethylene or 
polyvinyl chloride-lined (PVC-lined) drums through 
the bung by removal or drilling. Exercise extreme 
caution when manipulating these containers. 

• Do not open or sample individual containers within 
laboratory packs. 

• Reseal open bungs and drill openings as soon as 
possible with new bungs or plugs to avoid explo
sions and/or vapor generation. If an open drum 
cannot be resealed, place the drum into an over
pack. Plug any openings in pressurized drums with 
pressure-venting caps set to a 5-psi (pounds per 
square inch) release to allow venting of vapor 
pressure. 

• Decontaminate equipment aher each use to avoid 
mixing incompatible wastes. 

Sampling 
Drum sampling can be one of the most hazardous activi
ties to worker safety and health because it often involves 
direct contact with unidentified wastes. Prior to collecting 
any sample, develop a sampling plan: 

• Research background information about the waste. 

• Determine which drums should be sampled. 

• Select the appropriate sampling device(s) and 
container(s). 



Handling Drums and Other Containers 11-7 

HYDRAULIC CYL. 
WITH 6-IN. STROKE 

REPLACEABLE 316 STAINLESS 
STEEL CONICAL PLUNGER 

(3 IN. DIA. X 4 IN. LG.) 
SPLASH PLATE 

HYDRAULIC LINES 
ADAPTER BRACKET 

SPILL CONTAINMENT PAN 
(PORTABLE) 75-GAL. CAPACITY 

DRAIN TO VACUUM TRUCK, WASTE 
RECOVERY SYSTEM OR TANK 

Figure 11-3. Backhoe-Mounted Drum Puncture Device. 
Source: Reference [1]. 

• Develop a sampling plan which includes the number, 
volume, and locations of samples to be taken. 

• Develop Standard Operating Procedures for opening 
drums, sampling, and sample packaging and trans
portation. Some guidance in designing proper 
sampling procedures can be found in References [2] 
and [3]. 

• Have a trained health and safety professional deter
mine, based on available information about the 
wastes and site conditions, the appropriate personal 
protection to be used during sampling, decontamina
tion, and packaging of the sample. 

When manually sampling from a drum, use the following 
techniques: 

• Keep sampling personnel at a safe distance while 
drums are being opened. Sample only after opening 
operations are complete. 

• Do not lean over other drums to reach the drum being 
sampled, unless absolutely necessary. 

SLOPE 

STANDARD SINGLE 
DRUM GRABBER 

• Cover drum tops with plastic sheeting or other suit
able noncontaminated materials to avoid excessive 
contact with the drum tops. 

• Never stand on drums. This is extremely dangerous. 
Use mobile steps or another platform to achieve the 
height necessary to safely sample from the drums. 

• Obtain samples with either glass rods or vacuum 
pumps. Do not use contaminated items such as dis
carded rags to sample. The contaminants may con
taminate the sample and may not be compatible with 
the waste in the drum. Glass rods should be removed 
prior to pumping to minimize damage to pumps. 

Characterization 
The goal of characterization is to obtain the data neces
sary to determine how to safely and efficiently package 
and transport the wastes for treatment and/or disposal. 
If wastes are bulked, they must be sufficiently character-
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SITE: DRUM NO. SAMPLE NO. 
DRUM SIZE: DRUM OPENING: DRUM TYPE: 

0 unknown 0 unknown 0 unknown 
1 55 gal.= 1 ring top 1 metal 
2 30 gal._ 2 closed top 2 plastic 
3 other 3 open top 3 fiber - 4 other 4 glass specify - specify 5 other 

DRUM COLOR: PRI SEC 
0 unknown 
1 cream 
2 clear 
3 black 
4 white 
5 red 
6 green 
7 blue 
8 brown 
9 pink 
10 orange 
ll yellow 
12 gray 
13 purple 
14 amber 
15 green-blue== 

DRUM CONTENTS COLOR: 
0 unknown 
1 cream 
2 clear 
3 black 
4 white 
5 red 
6 green 
7 blue 
8 brown 
9 pink 
10 orange 
11 yellow 
12 gray 
13 purple 
14 amber 

specify 

DRUM CONDITION: 
0 unknown 
1 good 
2 fair 
3 poor 

DRUM HARKING KEYWORD 1 

DRUM HARKING KEYWORD 2 

DRUM HARKING KEYWORD 3 

DRUM CONTENTS STATE: PRI SEC 
0 unknown 
1 solid 
2 liquid 
3 sludge 
4 gas 
5 trash 
6 dirt 
7 gel 

DRUM CONTENT AMOUNT: 
0 unknown 
1 full 
2 part 
3 empty 

CHEMICAL ANALYSIS: 
radiation 
ignitable 

YES NO 

SCREENING RESULTS (AREA): 
0 unknown 
1 radioactive 
2 acid/ oxidizer 
3 caustic/reducer/cyanide ==== 
4 flammable organic 
5 nonflammable organic 
6 peroxide 
7 air or water 
8 inert 

SCREENING DATA: 

RADIOACTIVE 
ACIDIC 
CAUSTIC 
AIR REACTIVE 

WATER REACTIVE 

WATER SOLUBLE 
WATER BATH OVA 

COMBUSTIBLE 

HALIDE 

INORGANIC 

ORGANIC 
ALCOHOL/ALDEHYDE 

CYANIDE 

FLAMMABLE 

OXIDIZER 

INERT OR OTHER 

YES NO 

reactive 

> 1 mR over background 
pH < 3 
pH) 12 
Reaction of > 10° F 
temp. change
Reaction of > l0°F 
temp. change
Dissolves in water 
Reading • 
> 10 ppm ·Ye'S 
Catches fire when 
torched in water bath 
Green flame when 
heated with copper 
WATER BATH OVA and 
COMBUSTIBLE • No 
INORGANIC • No 
WATER BATH OVA, 
WATER SOLUBLE and 
COMBUSTIBLE • Yes 
Draeger tube over 
water bath > 2 ppm 
COMBUSTIBLE-· Yes, and 
SETA flashpoint ( 140°F 
Starch iodine paper 
shows positive reaction 
Everything ·No· except 
INORGANIC or ORGANIC 

15 green-blue== 

water reactive 
cyanide 
oxidizer 
organic vapor 
pH 

ppm 

Figure 11-4. Sample Drum Characterization Sheet. 
Source: EPA Region VII Emergency Planning and Response Branch. 
(This figure is provided only as an example. Values were selected 
by EPA Region VII and should be modified as appropriate.) 

ized to determine which of them can be safely combined 
(see Bulking later in this chapter). As a first step in 
obtaining these data, standard tests should be used to 
classify the wastes into general categories, including 
auto-reactives, water reactives, inorganic acids, organic 
acids, heavy metals, pesticides, cyanides, inorganic 
,xidizers, and organic oxidizers. In some cases, further 
malysis should be conducted to more precisely identify 
the waste materials. See Figure 11-4 for an example of a 
characterization sheet for drums. 

When possible, materials should be characterized using 
an onsite laboratory. This provides data as rapidly as pos
sible, and minimizes the time lag before appropriate action 
can be taken to handle any hazardous materials. Also, it 

precludes any potential problems associated with trans
porting samples to an offsite laboratory (e.g., sample 
packaging, waste incompatibility, fume generation). 

If samples must be analyzed off site, samples should be 
packaged on site in accordance with DOT regulations 
(49 CFR) and shipped to the laboratory for analysis. 

Staging 
Although every attempt should be made to minimize drum 
handling, drums must sometimes be staged (i.e., moved in 
an organized manner to predesignated areas) to facilitate 
characterization and remedial action, and to protect 

• I 



drums from potentially hazardous site conditions (e.g., 
movement of heavy equipment and high temperatures 
that might cause explosion, ignition, or pressure buildup). 
Staging involves a trade-oft between the increased haz
ards associated with drum movement and the decreased 
hazards associated with the enhanced organization and 
accessibility of the waste materials. 

The number of staging areas necessary depends on site
specific circumstances such as the scope of the opera
tion, the accessibility of drums in their original positions, 
and the perceived hazards. Investigation usually involves 
little, if any, staging; remedial and emergency operations 
can involve extensive drum staging. The extent of staging 
must be determined individually for each site, and should 
always be kept to a minimum. Up to five separate areas 
have been used (see Figure 11-5): 

• An initial staging area where drums can be 
(1) organized according to type, size, and sus
pected contents, and (2) stored prior to sampling. 

• An opening area where drums are opened, 
sampled, and resealed. locate this area a safe dis
tance from the original waste disposal or storage 
site and from all staging areas to prevent a chain 
reaction in case of fire or explosion. 

• During large-scale remedial or emergency tasks, a 
separate sampling area may be set up at some dis
tance from the opening area to reduce the number 
of people present in the opening area, and to limit 
potential casualties in case of an explosion. 

• A second staging area, also known as a holding 
area, where drums are temporarily stored after 
sampling pending characterization of their con
tents. Do not place unsealed drums with unknown 
contents in the second staging area in case they 
contain incompatible materials. (Either remove the 
contents or overpack the drum.) 

• A final staging area, also known as a bulking area, 
where substances that have been characterized 
are bulked for transport to treatment or disposal 
facilities. 

Locate the final staging area as close as possible to 
the site's exit. 
Grade the area and cover it with plastic sheeting. 
Construct approximately 1-foot-high (0.3-m-high) 
dikes around the entire area. 
Segregate drums according to their basic chemical 
categories (acids, heavy metals, pesticides, etc.) as 
determined by characterization. Construct separate 
areas for each type of waste present to preclude 
the possibility of intermingling incompatible chemi
cals when bulking. 

In all staging areas, stage the drums two wide in two 
rows per area (see Figure 11-6), and space these rows 
7 to 8 feet (2 to 2.5 m) apart to enable movement of the 
drum handling equipment. 

Bulking 
Wastes that have been characterized are often mixed 
together and placed in bulk containers such as tanks or 
vacuum trucks for shipment to treatment or disposal 
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Crushed drums awaiting landfill. Note the staging of 
drums on the left in a row two drums wide. 

facilities. This increases the efficiency of transportation. 
Bulking should be performed only after thorough waste 
characterization by trained and experienced personnel. 
The preliminary tests described earlier under Characteriza
tion provide only a general indication of the nature of the 
individual wastes. In most cases, additional sampling and 
analysis to further characterize the wastes, and compati
bility tests (in which small quantities of different wastes 
are mixed together under controlled conditions and 
observed for signs of incompatibility such as vapor gener
ation and heat of reaction) should be conducted. Bulking 
is performed at the final staging area using the following 
procedures: 

• Inspect each tank trailer and remove any residual 
materials from the trailer prior to transferring any 
bulked materials. This will prevent reactions between 
incompatible chemicals. 

• To move hazardous liquids, use pumps that are 
properly rated (see National Fire Protection Associa
tion [NFPAJ 70 Articles 500-503 and NFPA 497M) 
and that have a safety relief valve with a splash 
shield. Make sure the pump hoses, casings, fittings, 
and gaskets are compatible with the material being 
pumped. 

• Inspect hose lines before beginning work to ensure 
that all lines, fittings, and valves are intact with no 
weak spots. 

• Take special precautions when handling hoses as 
they often contain residual material that can splash 
or spill on the personnel operating the hoses. Protect 
personnel against accidental splashing. Protect lines 
from vehicular and pedestrian traffic. 

• Store flammable liquids in approved containers. 

Shipment 
Shipment of materials to offsite treatment, storage, or 
dispose>! facilities involves the entry of waste hauling 
vehicles into the site. U.S. Department of Transportation 
(DOT) regulations (49 CFR Parts 171-178) and EPA regula
tions (40 CFR Part 263) for shipment of hazardous 
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SITE EXIT 
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Figure 11-5. Possible Staging Areas at a Hazardous Waste Site. 
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Figure 11-6. Sample Drum Staging layout. 
Source: Reference f1J. 
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Single-stacked overpack drums awaiting transport off 
site. Worker suited in Level C personal protective equip
ment will spread a tarp over the drums to protect them 
during transport. 

wastes must be complied with. The following guidelines 
can enhance the safety of these operations: 

• Locate the final staging (bulking) area as close as 
possible to the site exit. 

• Prepare a circulation plan that minimizes conflict 
between cleanup teams and waste haulers. Install 
traffic signs, lights, and other control devices as 
necessary. 

• Provide adequate area for onsite and hauling vehicles 
to turn around. Where necessary, build or improve 
onsite roads. 

• Stage hauling vehicles in a safe area until ready for 
loading with drivers remaining in cab. Minimize the 
time that drivers spend in hazardous areas. 

• Outfit the driver with appropriate protective 
equipment. 

• If drums are shipped, tightly seal the drums prior to 
loading. Overpack leaking or deteriorated drums prior 
to shipment. (Under most circumstances, overpack 
drums used for hazardous wastes may not be reused 
149 CFR Part 173.3/c)]). Make sure that truck bed 
and walls are clean and smooth to prevent damage to 
drums. Do not double stack drums. Secure drums to 
prevent shifting during transport. 

• Keep bulk solids several inches below the top of the 
truck container. Cover loads with a layer of clean soil, 
foam, and/or tarp. Secure the load to prevent shifting 
or release during transport. 

• Weigh vehicles periodically to ensure that vehicle and 
road weight limits are not exceeded. 

• Decontaminate vehicle tires prior to leaving the site 
to ensure that contamination is not carried onto pub
lic roads. 

- • Check periodically to ensure that vehicles are not 
releasing dust or vapor emissions off site. 

• Develop procedures for responding quickly to offsite 
vehicle breakdown and accidents to ensure minimal 
public impact. 

Special Case Problems 

Tanks and Vaults 

For tanks and vaults, which are often found on hazardous 
waste sites, the following procedures are recommended: 

• In general, when opening a tank or vault follow the 
same procedures as for a sealed drum. If necessary, 
vent excess pressure if volatile substances are 
stored. Place deflecting shields between workers and 
the opening to prevent direct contamination of work
ers by materials forced out by pressure when the 
tank is opened. 

• Guard manholes or access portals to prevent person
nel from falling into the tank. 

• Identify the contents through sampling and analysis. 
If characterization indicates that the contents can be 
safely moved with the available equipment, vacuum 
them into a trailer for transportation to a disposal or 
recycling facility. 

• Empty and decontaminate the tank or vault before 
disposal. 

• If it is necessary to enter a tank or vault (i.e., confined 
spaces) for any reason (e.g., to clean off solid 
materials or sludges on the bottom or sides of the 
tank or vault). the following precautions should be 
taken (4]: 

Ventilate thoroughly prior to entry. 
Disconnect connecting pipelines. 
Prior to entry, take air samples to prove the 
absence of flammable or other hazardous vapors 
and to demonstrate that adequate levels of oxygen 
exist. 

·" ,,. 
I 
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Equip the entry team with appropriate respiratory 
protection, protective clothing, safety harnesses, 
and ropes. 
Equip a safety observer with appropriate respira
tory protection, protective clothing, a safety har
ness, and rope. 
Establish lifeline signals prior to entry so that the 
worker and safety observer can communicate by 
tugs on the rope. 
Have an additional person available in the immedi
ate vicinity to assist the safety observer if needed. 
Instruct the safety observer not to enter the space 
until additional personnel are on scene. 

Vacuum Trucks 

• Wear appropriate protective clothing and equipment 
when opening the hatch. 

• If possible, use mobile steps or suitable scaffolding 
consistent with 29 CFR Part 1910, Subpart D. Avoid 
climbing up the ladder and walking across the tank 
catwalk. 

• If the truck must be climbed, raise and lower equip
ment and samples in carriers to enable workers to 
use two hands while climbing. 

• If possible, sample from the top of the vehicle. If it is 
necessary to sample from the drain spigot, take steps 
to prevent spraying of excessive substances. Have all 
personnel stand off to the side. Have sorbent 
materials on hand in the event of a spill. 

Elevated Tanka 

In general, observe the safety precautions described for 
vacuum trucks. In addition: 

• Use a safety line and harness. 

• Maintain ladders and railings in accordance with 
OSHA requirements (29 CFR Part 1910, Subpart D). 

Compressed Gas Cylinders 

• Obtain expert assistance in moving and disposing of 
compressed gas cylinders. 

• Handle compressed gas cylinders with extreme cau
tion. The rupture of a cylinder may result in an explo
sion, and the cylinder may become a dangerous 
projectile. 

• Record the identification numbers on the cylinders to 
aid in characterizing their contents. 

Ponds and lagoons 

• Drowning is a very real danger for personnel suited in 
protective equipment because the weight of protec
tive equipment increases an individual's overall den
sity and severely impairs their swimming ability. 
Where there is danger of drowning, provide neces
sary safety gear such as lifeboats, tag lines, railings, 
nets, safety harnesses, and flotation gear. 

• Wherever possible, stay on shore. Avoid going out 
over the water. 

• Be aware that some solid wastes may float and give 
the appearance of solid cracked mud. Caution should 
be exercised when working along shorelines. 
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